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The International Bureau (WO) in respect of the above-mentioned International 
application acknowledges receipt on 02 May 2000 802.05 .00) of your letter requesting 
correction of the addresses indicated in the fi-ont page of the pamphlet published on 08 April 
1999 (08.04.99). 

The International Bureau regreets any inconvenience caused and informs the applicant 
that a corrected version of the front page of the pamphlet will be published in due course. 

A copy of this letter will be sent to the Receiving Office (RO/RU) and the designated 
Offices concerned. 



The International Bureau of WIPO 


Authorized officer 


34, chemin des Colombettes 


Beatriz Morariu 


1211 Geneva 20, Switzerland 




Facsimile No. (41-22)740.14.35 


Telephone No. (41-22) 338.83.38 

1 



Form PCT/IB/345 (July 1992) 



PCT/RU98/00301 



K . TENT COOPERATION TREA. . 

From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: 

United States Patent and Tradennark 

Off Irp 

(Box PCT) 
Crystal Plaza 2 

Washington, DC 20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
11 May 1999 (11.05.99) 




international application No. 
PCT/RU98/00301 


Applicant's or agent's file reference 


International filing date (day/month/year) 
24 September 1998 (24.09.98) 


Priority date (day/month/year) 

30 September 1997 (30.09.97) 


Applicant 

NOSOV, Igor Stepanovich et a! 



1 . The designated Office is hereby notified of its election made: 



in the demand filed with the International Preliminary Examining Authority on: 
22 March 1999 (22.03.99) 

I I in a notice effecting later election filed with the International Bureau on: 



2. The election | X | 

□ 



was not 



made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Switzerland 

Facsimile No.: (41-22) 740.14.35 


Authorized officer 

Beatriz Morariu 

Telephone No.: (41-22) 338.83.38 



Form PCT/IB/331 (July 1992) 



2611750 



PCT 



BCEMHPHAH OPrAHHSAq^fl 
HHTEJUIEKTyAJIBHOa COBCTBEHHOCrTH 
MeacflyHapOAHoe 6iopo 



MEHyOCyHAPO;?HAfl SAflBKA, OnyBJIHKOBAHHAa B COOTBETCTBHH 
C fliOrOBOPOM O IIATEHTHOfi K00IIEPAU;HH (PCT) 




(51) MexcAyHapoAHOH kji&cc^^ukbu^^b 
i[3o6peTeHHH ^ : 
G21F 1/00 



Al 



(1 1) HoAtep mexc^^apoAHOH nydjiHicaxtHn: WO 99/1 7303 
(43) AaTa MeaKAyHapoAHon 

nydJimeaoHH: 8 anpejiA 1999 (08.04.99) 



(21) HoHep Me»eAyHapo;^Hon aaasKH: PCT/RU98/00301 

(22) Aaxa meMCAyHapoAHOH noAa'se: 

24ceHTO6pH 1998 (24.09.98) 

(30) AaHHue o npHopBrexe: 

97116386 30 ceHTa6pH 1997 (30.09.97) RU 

(71) (72) SsLBsarem n H3o6peTaTejii»: HOCOB Hropi* Cre- 

naHOBHH [RU/RU]; 143900 MocKOscKaa o6ji., BaJia- 
niHxa, yji. CBepffnoBa, fl, 20 kb. 43 (RU) [NOSOV, Igor 
Stepanovich, Balashikha (RU)]. 

(72) HsodperaxejiH; n 

(75) H3o6peTaTejEH / 3ajiBnTejm (maohKO d/m US): TKA- 
HEHKO BjiaffHMHp HBanoBK^ [UA/UA]; 320095 flne- 
nponerpoBCK, np. K.MapKca, A- 20, kb. 4 CUA) [TKA- 
CHENKO, Vladimir Ivanovich, Dnepropetrovsk 
(UA)]. HBAHOB Bajiepm AnaTOJibeBM [UA/UA]; 
320095 ^HenponerpOBCK, up. K.MapKca, A- 13/15, kb. 
29 (UA) [IVANOVj Valeiy Anatolievich, Dnepropet- 
rovsk (UA)]. nEHEHKHH BaJiepHH HsaHOBKH [UA/ 
UA]; 320041 ^HenponerpoBCK, 3anopo»ccKoe mocce, a- 
181, KB. 80 (UA) [PECHENKIN, Valery Ivanovich. 
Dnepropetrovsk (RU)]. COKOJIOB CxaHHCJiaB K)pBe- 
BHH [LV/LV]; 1007 Pnra, yji. iOrjiac, a. 62, kb. 47 (LV) 
[SOKOLOV, Stanislav Jurievich, Riga (LV)]. 



(74) Atcht: yHHBEPCAJIBHAH KOHCAJITHHrOBAH 
OHPIVIA HESABHCHMtlX JIATEHTHMX HOBE- 
PEHHHX *rJIEB KJIHMEHKO JITfl*>; 109088 IMoc- 
Ksa, yji. mapHKonoAnnniHHKOBCKaH, a- 4, 0(}). 1006 
(RU) [UlSrtVERSAL CONSULTING COIVIPANY OF 
INDEPE]OT)ENT PATENT ATTORJSTEYS «LEV 
KLIMENKO LTD», IVIoscow (RU)]. 

(81) yKaaaamie rocyAapcTsa: AL, AU, BA, BB, BG, BR, 
CA, CN, CU, CZ, EE, GE, HU, ID, XL, IS, JP, KP, KR, 
LC, LK, LR, LT, LV, IVIG, MK, MN, MX, NO, NZ, PL, 
RO, SG, SI, SK, SL, TR, TT, UA, US, UZ, VN, YU, 
eapasHHCKHH naTenr (AlVI, AZ, BY, KG. KZ, ISID, RU, 
TJ, TM), eBponeHCKHH nareHT (AT, BE, CH, CY. DE, 
DK, ES, FI, FR, GB, GR, IE, IT, LU. MC, NL, PT. BE), 
naTCHT ARIPO (GH, GM, KE. LS, MW, SD, SZ, UG, 
ZW), naTeHT OAPI (BF, BJ, CF, CG, CI, CM, GA, GN. 
GW, ML, MR, ISTE, SN, TD, TG). 

Oiiy6jiHKOBaHa 

C omHemoM o MeDfcdynapodHOM noucKe, 



(54) Title: X-RAY ABSORBING MATERIAL AND VARIANTS 

(54)Ha3BaHneH3o6peTeHstH: PEHTTEHOnOFJIOIIlAIOIipiH MATEPHAJI (BAPHAHTM) 
(57) Abstract 

The present invention relates to an X-ray absorbing material which can be used in medicine as well as in the production of special 
protection clothes, protection screens, housings, protection coatings and isolation materials. In a first embodiment, the material uses as a 
filler a poly-dispersed kneading-segregated mixture containing metallic particles having a size of between 10'^ and 10"' m, wherein said 
particles are bonded to tiie surface of a textile base. The density of the material is defined by the relation Qn = (0.01 - 0.20)qp where is 
the density of the X-ray absorbing material as a whole while q? is the density of the material used for the particles of the X-ray absorbing 
filler. In a second embodiment, this invention uses as a filler the above-mentioned mixture though the particles are surrounded by the 
volume of a matrix made of a compound that solidifies under atmospheric pressure. The total mass of the poly-dispersed and segregated 
mixture is defined by the relation M = (0.05 - 0.5)m where M is the total mass of the X-ray absorbing poly-dispersed and segregated 
filler, while m is the equivalent mass of the filler material which is equal by its protection properties to the mass M. In a third 
embodiment, this invention uses as a filler the above-mentioned mixture though the particles are bonded to an intermediate substrate 
consisting of a textile base and surrounded by the volume of a matrix. 



(57) Pe(i>epaT 



PeHTTBHononiamaiomHH MaxepHan Moxcer 6iaTb HcnojibsoaaH b MezwuHHe, a raKxe npH HsroroBneHHH saiUHTHOH 
cneuoflOJicnw, aamHrowx aKpanoB, nepcropojioK» samirrHMx noKpwTHH, hsojwuhohhwx MarepHanoB. Ilo nepBOMy 
sapHaHTy H3o6peTeHHfl b KanecTBe HanonHHrena HcnojibsyiOT ceiperaposaHHyK) nyrcM nepeMCUiHBaHHH nojiHHHcnepc- ^ 
Hyio CMecb, BKJiioHaiomyK) HacxHuw Mcranna c pasMcpoM 10*® - 10"^ m, aa^HKCHposaHHtix Ha noBcpxHocTH TeKcrmibHOH 
OCHOBH, a luioTHocTb MaxcpHajia pemaMeHTHpoBaHa cooTHomeHHCM - (0,01 - 0,20)q4, rae: Qh - miOTHOCTb peHrreHO- 
nornamaiomero MarepHana b uenoM; ♦ ruiOTHOcxb MarepHajia nacTHU peHrreHonornamaiomero nanojiHHTCJW. Ilo 
BTopoMy BapHaHTy HsoSpereHHa b KaHecxBe HanoJiHHrejw Hcnojibsyror jy :Ke CMecb. hto h no nepBOMy BapHaHxy H30- 
epercHHH, oiiHaKo Hacraubi oxBaneHbi o6ieMOM MarpHuw, BbinojiHeHHoii h3 orBep^iyiaiomerocfl npH axMOCcJiepHOM 
iiaanenHH KOMnoneHTa, a o6maa Macca cerperHpoeaHHOH nojiHUHcnepCHOH cmcch pemaMeHTHpOBaHa coothouichh- 
cm: M = (0»05 - 0,5)m, rae: M - o6mafl Macca cerpempOBaHHoro noniuuicnepCHoro peHTreHonorjiauiaioiuero Hanoji- 
HHTejia; m - SKBHBaneHTHaH Macca MarepHana HanojiHurcju, paBHaa no aamirrHbiM CBOHCTBaM Macce M. Ilo TperbCMy 
sapnaHTy H3o6peTeHHfl b KanecTBe HanonHHrenai HcnojibsyioT ry xe cMccb, hto h no nepsoMy BapHawry H3o6pCTeHHH, 

OflHaKO HaCTHUbl 3ac|)HKCHpOBaHbI Ha npOMexyrOMHOM HOCHTCJIC B BH^C TeXCTHJIbHOH 0CH0BW» npH 3TOM HOCHTCnb 

oxsaMeH odiiMOM MarpHuu. 



HCKJIIOHHTEJIbHO fl[JIfl ^EJIEH HHOOPMAI^HH 

KoAM, HcnojMyeMMe ^JUt o6o3HaHeHHH CTpan-HJieHOB PCT na THTyjii.Hi»ix jracrax 6poniK)p, b Koropbix uv6j\ 
KyK>TCH MeHCwyHapoAHfcie aaHBKH b cooTBercTBHH c PCT. r- x-, f j 
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PEHXrEHOnorjIOmAIOmHH MATEPHAJI (BAPHAHTbl). 

06jiaCTB TeXHHKH 

H3o6peTeHHe othochtch k peHxreHOKOinpacTHMM h peHxreHoaamHTHBiM 
MaxepHanaM h mo^kct 6hSTh HcnonBSOBano b MejimiHHe: b peHxreHOBCKoft 
annapaiype, iipeOTaaHaHeHHofl jjjfVL jraarHocniKH h o6cjie;^OBaHKfl 6ojibhmx, b 

HaCTHOCTH JUUl HaSjUOfleHHH 3a COCTOHHHeM 3imonpOTe30B, BHjnpeHHHX 

XHpyprHHecKHx mBOB, oth KOHXpoJM cocTOHHHfl nocjieonepauHOHHoro nojis c uenbio 

HCKJUOHeHHfl BepOHTHOCTH OCTaSJieHHS B opraHHSMC SojiBHoro XHpyprHHeCKOH 

caji^exKH , laMHOHa hjih HHCTpyMCHrapHH, ajih oGosHanenHK mcct o6jiyqeHHH npn 
pa;iHOTepanHH h t.^., a xaic^ce npH HsroTOBnemm aan^HTHOii cneuoj5eHmw( 
^apryKOB, xajiaroB, ^CHJiexoB, manoneK h x.n.), samarHBix 3KpaH0B , neperopoflOK, 

SaiUKTHBIX nOKpBlTHH , H30JMIIH0HHBIX MaTCpHailOB H T*n. 

npeiiinecTB3rioii|Hu yposeHb rexHHKH. 

HsBecTCH peHxreHonorjiomaioiUHH MaTepnaJi, HanpHMCp no naxeHxy 
UlBemm Jfe 349366, 1960r., BKjnonaiomHH HCKyccxBeHHyio mejiKOByio hhtb m 
BHCK03LI, coflepMcaDnyio B BHAe MexaHHHecKOH npHMecH ox 15 TO 65 Mac.% cyjib^ax 
6apHA (BaS04), oAHaKO BBe^eHHe nocjiejmero b xeKCxiuibHyio ocHOBy Maxepnajia 
npHBOAHx K pesKOMy yMeHBineHHK) ero npoHHOcxH. 

HsBecxHBi peHxreHonorjiomaiomHe Maxepnajiu, BbmojmeHHBie, nanpHMep, b 
BHfle HHxefi, B KoxopBix B KHHecTBe peHXTeHOKOHTpacxHBix npHMecen, BBO;mMBIX b 
nojiHMepHyK) komhoshiihio, HcnojiB3yiox okhcb BHCMyxa, KOJuiOH(sajiBHoe cepe6po, 
npoH3BOjiHbie HOAa(cM. peHxreHonorjiomaiomHe MaxepHajiM, onHcaHHue nanpHMep, 
b aBXope^epaxe . k.t.h. BmyjibCKOH A.B. "IIojiyqeHHe h HccjiewBaHHe 

CHHXeXHHeCKHX BOJIOKOH C BKJUOHeHHBIMH npH $OpMiq)OBaHHH aHXHMHKpo6H&IMH H 

peHXTCHOKOHXpacxHBiMH npenapaxaMH" JI. 1974rO. 

OOTaKO, HccneflOBaHHe cbohctb xeKcxiun»HOH ochobbi c xaicHMH npHMecAMH 
noKaaajm, H3-3a napymeHHa OAHOpo^HocxH cxpyKxypbi sojiOKna, 

o6ycjiOBJieHHoro HeraxHBHWM BjiHjnmeM nacxnu KOHxpacxHpyiomeH npHMecH, 
npoHCxoroix yxyOTieHne $H3HKo-MexaHHHecKHX cBoftcxB bojiokoh h khxch na hx 
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OCHOBe, XeKCTHJIbHafl OCHOBa C 3THMH npHMCCJIMH HMCeT HeBBICOKyK) UpOHHOCTB , 

HTO orpaHHHHBaer o6jiacT& hx npHMeneHaji. 



HsBecTCH peHxreHonorjiomaK)mHH MaxepHaji, nanpHMep no a.c. EoJirapHH 
Jfe 36217, 1980r., BiiinojiHeHHBiH b bhac hhth, cojiep^cauieH 



5 peHxreHonorjiomaiomee noKpuTHe h3 ^'th^cjimx'* MexajuioB, HaneceHHoe, 
HanpHMep, nocpe^cTBOM ocaHCZ^eHHH b pacTsopax cooTBercxByiomHx cojiefi. 3tot 
MaxepHaji b oTJiHHHe ox paccMoxpeHHBix BBime oSjiajiaex 6ojiee bmcokhmh 
MexaHHHecKHMH xapaKxepHCXHKaMH, x.k. HaneceHHe noicpbrrHs oca^eHHeM 
"x^ejiBix" MexajuioB H3 pacxBopa npaKXHHecKH He Bjnwex Ha MexaHHHecKne 

1 0 xapaKxepHCXHKH Hcxojmoro Maxepaajia. O^HaKo Majias xojiniHHa noKpbrms 
o6ycjiaBjiHBaex nomiHceHHBie peHxreHOKompacxHwe h peHxreHOsaumxHBie 
cBOHcxBa. KpoMe xoro, cjia6afl ajiresHH penxreHonorjiomaiomero noiq)iRrrHH k 
HCXojOiOMy MaxepHajiy nocne cxHpioi, hhcxkh h x.n. npHBojmx k pesKOMy cmcsaewno 
peHxreHOKOHipacxHBix h peHxreHoaanorrHBix cBoftcxB. 

15 HsBecxcH peHxrenonorjiomaionaiH Marepnaji no a.c. CCCP 1826173, 

A61B 17/56, 17/00, 1980r., KoxopLiH, o6jiaj^aH AOCXOHHcxsaMH Maxepnana, 
BbmojraeHHoro b BH^e hhxh, coj][ep»caiiieH peHxreHonorjiomaioniee noKpBrme m 
«TsyKGnhJK» MaxepHanoB, jiameH ero neiiocxaxKOB, 6jiaroAapJi xoMy, hxo 
peHxreHonorjiomaion^ee noKp^rnie BBmojraeHO H3 yjibxpajtHcnepcHbix nacxHU, 

20 (Vff^ c pasMepaMH 10"^... 10"^, o6jiaAaK>naiMH cbohcxbom anoMajiBHO cHiibHO 
ocjia6jiHXb peHxreHOBCKoe HSJiyncHHe, b cooxsexcxBHH c ''.SBjieHHeM anoManBHoro 
ocjia6neHHx penxreHOBCKoro ussuyieHsvi yjibxpajmcnepcHUMH cpe^aMH'', [ . ahiuiom 
No 4 PoccHHCKOH aKa^eMHH ecxecTBeHHux HayK na oxfcpbrnie c npnopHxexoM ox 
7.05.1987. ]. B 3XOM Maxepnane MeJiKOja[HcnepcHafl CMecs Mexanjico^epxcamero 

6 7 

25 3jieMeHxa pasMepoM 10' - 10" m 3a4»HKCHpOBaHa na noBepxHOcxH hhxh, x.e. na 
noBepxHOCXH xeKCXHJibHOH ochobbi. O^HaKo HcnojibsoBaHHe MejncojmcnepcxHOH 
cMecH xojibKo B jraanasoHC yjibxpazmcnepcHBix nacxHU (ox 10"^ ro 10"^ m), KoxopBie 

KBJIflKrrC^ XHMHHeCKH H ^USHHeCKH aKXHBHblMH, HHpO^OpH&IMH, XeXHOJIOrHHCCKH 

saxpyflHCHO, x.k, xpe5yK)X ocoGbdc ycjioBHH npH mroxoBjieHHH, ipaHcnopxHpoBKe, 
30 xpaHeHHH, xexHonorHHecKOM HcnojibsoBaHHH.. 

B peayjibxaxe nejiaBHo c;iejiaHHoro oxKpBrms b oGjiacxH $h3hkh 
nojiHWcnepHUx cpea noji nasBanneM ".SBJieHHe anoMajiBHoro HSMeHeHHH 
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HHXeHCHBHOCTH HOTOKa KBaHTOB IipOHHKaiOmerO HajiyneHM MOHO- H 

MH0r03JieMeHTHMMH CpeOTMH" [. OTHHOM >f2 57 POCCHHCKOH aKa^eMHH 

ecxecTBeHHBix HayK na on^Jbrrae c npHOpHxeroM ox 19.09.1996r.] ycxBHOBJieHo, hto 
nojiHJXHcnepcHwe cpeja>i npn o6ecneHeHHH onpej^eneHHoii OTcnepcHOcra nacTHu h 
Hx ceiperamiH nyreM nepeMemKBOHiui raioKe npOHBjisioT cnoco6HocTb anoMajiBHO 
CHJibHO ocjia5jiaTb peHxreHOBCKoe HSJiy^eHHe, hto o6ycnoBneH0 caMoopraHHsaimeft 
nojiHWcnepcHBK nacum pasMepoM ot tucjihhbix: ;iojieii jio cotch MHKpoMerpoB b 
3HepreTHHecKH BsaHMocBJisaHHue peHxreHonorjiomaiomHe aHcaMGjm. (IIoa 
cerperaimeft nojiHOTcnepCHOH cmcch noHHMaiOT HepaBHOMepHO pacnpeflencHHe 
HacTHU nojiH^iHcnepcHOH CMecH, BBD&iBaeMoe nepeMenmBaHHeM cMecH, BCJiejtcTBHe 
caMOOpraHHsauHH nacTHU b CHCTCMy anepreTHHecKH BBaHMocBflsaHHbix aHcaM6jieH, 
o6ecneHHBaK>mHX yseiraHeHHe ceneHHH 4>oTonorJiomeHHH)- IIpH axoM 
o6meH3BecTHO, hto HcnoJiMOBaHHC nojrajO(HcnepcH&ix CMecen h3 nacTHu pasMepOM 
OT 10'^ RO 10"^ M B coBpeMeHHBix xexHOJioFHax He Tpe6yeT HHKaicHx cneiiHajiBHBix 
orpaHHHCHHH H HC BBi3BiBaeT xexHOJiorOTecKHx aaxpyOTeHHH npn HsroxoBJieHHH, 
xpaHcnopmpoBKe, xpaneHim h HcnoJib30BaHHH. 

HsBecxeH peHxreHonorjiomaiomHH Maxepnaji, BKjnonaiomHfi, nanpHMep, 
pe3HHO-ByK> MaxpHi^ c 3a4>HKCHpoBaHHbiM peHxreHonorjiomaiomHM HanonHHxeneM 
no naxenxy CUIA J*fe 3239669, 1966 r. IIpH 3xom b KanecxBe Hanojumrejis Moryr 
6biTb HcnojibsoBaHBi peHTreHonorjiomaioiuHe 3JieMeHXbi b bh^c cBHHixa, BHCMyra, 
cepe6pa, BOJib^paMa, Ochobhbim He^ocraxKOM xaKoro Maxepnajia abjiacxca 
CHHHceHHe B 2-3 paaa iq)OHHocxHMX cbohcxb MaxepHaJia ro-sa HcraxHBHoro bjihshkh 
HacxHU noraomaiomero HanojnmxejiH, napymaioapix oOToporayio cxpyKiypy 

HCXOAHOH nOJIHMepHOH MaCCM.. 

MsBecxHBi jjpyruc penxreHonorjiomaioiuHe MaxepHajm, KOXopBie BKjnoHaiOT 
MaxpmQr c sa^HKciipoBaHHbiM peHxrcHonorjiomaiomHM HanojnmxejieM jih6o, 
Haiq)HMep, b BHjie sojioxmx Ty6 no naxemy CIIIA 2153889, 1939 r., jni6o, 
nanpHMep, b bbjic npoBOJiOKH h3 cnnaBOB, coAep^canmx cepe6po, BHCMyr, xanxaJi, 
ciq>enjieHHOH c MaxpHuen b Bime tckcxhjibhoh hhxh nyrcM nepennexeHM no 
naxenxy CUIA 3194239, 1965 r.. 

MaxepnajiBi, BKJUOHaionme Maxpm^y c sa^HKCHpoBaHHWM 
peHx^eHO^o^JIon^aK>-n^HM HanojimrrejieM b Bnae npoBOJiOKH h3 cnnaBOB, 



wo 99/17303 PCT/RU98/00301 

4 

coAep^KamHx cepe6po, BHCMyx, Tanraji, cKpenjienHoii c Maipimeu b bhac 
TeKCTHJibHOH HHTH nyTCM nepennexeHHH, c tohkh spenmi npoHHocni 6ojiee 
npennoHTHxejibHbi, hcm MaTepnanbi no naxeirry CUIA Jfe 2153889 , oziHaKO 
o6jia;iaK>T 6ojiee hhskhmh luiacniHHLiMH CBOHCTBaMH, hto bo mhofhx cjiyqaax 
5 HejxonycTHMo. 

HsBecxHBi MaxepnajiBi, sauumiaiomHe ox BosAeHCxsHH peinreH- h raMMa- 
HSJiyneHiM, BKJnoHaiomHe xx^ejiBie HanojnnixejiH, HaH6onee pacnpocipaHenHBiM H3 
KoxopbDC HBJiflexcfl, HaiQ>HMep, cBHHeu [ cxaxBH "TexHHHecKHH nporpecc b axoMHofi 
npoMbmuieHHOcxH". cep. **H30xoiibi b CCCP'% 1987, bmh. 1(72), c,85.]. H3-3a 
10 6oJibiizHX oxjiHHHit luioxHOcxH HanojiHHxejui (HanpuMep, CBHHua) h MaxpnuKi 
(HanpHMep, 6exoHa, nojiHMepoB h x.n.) HanojomxeJib (cBHHeu) pacnpejtejuiexcji no 

oSMMy MaXpHm»I HepaBHOMepHO, HXO npHBOjmX K CHHXCeHHIO 

peHxreHonorjiou^aioniHx cbohcxb Maxepnajia b ixejiOM. 

HsBecxen peHxreHonornomaioniHH Maxepnan, nanpHMep, na ocHose 

15 nojiHcxnpoJi&HOH nojniMepHoii MaxpraxBi h cBHHeucoAepHcan^ero opraHnnecKoro 
HanojfflHxeJM no naxenxy BejiHKo6pHxaHHH No 1260342, G 21 F 1/10, 1972 r., 3tox 
MaxepnaJi oGjiajtaex xcm 3Ke nenocxaxKOM, hxo CBHHeiicojtepHcannie HanommxejiH 
Maxepnajibi, omicaHHBie b cxaxbe «TexHH<iecKHH nporpecc b axoMHon 
npoMBinmeHHocxH». cep. "Hsoxonw b CCCP", 1987, swn. 1(72), c.85., KOxopBifi 

20 aaKjnoHaexcA b nepasHOMepHOM pacnpe;tejieHHH xAHcejioro peHxrenonorjiomaion^ero 
HanojnmxejiH b Maxpmie, Maxepnan Koxopofi HMeex 3HaHHxejiBno MeHbmyio 
mioxHocxb, HeM Maxepnan nanojimrrejiA. 

HanGonee 6jm3KHM k npe^nojiaraeMOMy HsoSpexeHmo HBJiflexcH 
peHxreHonorjio-maiomng Maxepnaji, , BKjnoHaioninH Maxprn^r c sa^HKCHpoBaHH&iM 

25 peHxreHonorjiomaK>-mHM MexajuiocoAep»canuiM HanojnmxejieM b bhac jmcnepcHBix 
HacxHU no naxenxy P4> >fo 2063074 G21 F 1/10, 27.06.96 (iqjoxoxnn). 
He^ocxaxKH axoro Maxepnana saKjnonaioxcji b xom, hxo BBojiewa^ b xeKcxHnbHyio 
ocHosy cBHHeucoAepHcamero peHxreHonorjioniiaiomero nanojuinxejiH npHBo^nx k 
yMenbmeHKK) npoHHOCxn Maxepnana H3-3a HapymenHfl o;iHopo;moH cxpyiriypM 

30 xeKcximbHofi ocHOBbi, a axo, b cboio onepejib, orpanHHHBaex B03MOJKHocxb ero 
HcnojibsoBaHHS jtnH HsroxoBjieHHfl BceB03M03iCHB]x saoiHXHBix cpej^cxB. Maxepnaji na 
ocHOBe HHXH CO cBHHeitcojiepxcamHM HanojnmxejieM nejibSH Hcnojii>30BaxB b 
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KanecTBe peHrreHOKOHrpacTHoro MarepHana b MesHixHHCKoSi pajiHOJiorHH H3-3a 
TOKCiMHocTH cBHHQa. KpOMe TOFO, Ha ocHOBc MaTcpHajia - HHTH, HaiipHMep aHajiora, 
oimcaHHoro b naxeirre PO Jfe 2063074 hcbosmohcho cosjo^axb a^^eicTHBHyio 
KOMnaKTHVio aammy ox peHxreH- h raMMa- HSJiyHCHra., t.k., b jiaHHOM cjiynae iww 

5 HcnojibSOBaHHH 3Toro Maxepnajia - hhth Heo6xoAHMo npHMeHHTb cneonajibHyio 
xexHOJiormo iuiothoh MHorocjiOHHOH ManrnHHoit bjokh oth HsroroBJieHHH 
san^HTHOH TKaHH MHoroaeneBoro HasHaneKHH. Ho npn 3Tom, t. k. ocjiaSjieHHe 
ysKoro nyHKa KBairroB cnoeM MarepHana TommniOH x npoHcxo^qar no 
aKcnoHCHimanBHOMy saKony, corjiacHO saKOHOMepHocm, oimcaHHOH b khhtc 

10 BopoGbCB BA., TonoBaHOB E.E., Bopo6BeBa C.H. Mexoflbi paAHaimoHHOii 
rpaHynoMexpHH h cxaxHCTHHecKoro MOAejmpoBaHHH b Mccjiej^OBaiiHH cxpyKrypHbix 

CBOHCTB KOMnOSHimOHHBIX MaTepHdJIOB. M. 3HeprOaTOMH3J|aT, 1984r., npOHCXOAKT 
OCJia6jieHHe HHXeHCHBHOCTH H3JiyHeHHH: 

15 I = Ioe■^^ (1) 



rae: 

I - HHTeHCHBHocTb H3JiyHeHHH, npomejunero cjioh BemecxBa xojmtHHOH x; 
lo - HHTeHCHBHOCTB na^aiomero HajiyneHiui; 
20 (X - jiHHeHHBiH K03^^HiiHeHT ocjia6jieHHH (Ta6jiHHHaH perjiaMeHTHpoBaHHafl 

BejiHHHHa zuiH KaHcaoro peHxreHonorjiomaiomero MarepHana). 

HeAocraxoK iqjoxoTHna aaKmoHaercji xaic^ce b bbicokom iq)oiteHTHOM 
cozcepxcaHHH MeraiuicoAepxcamero HanonHHreJix b o6iiieM o6i»eMe 
peHxreHonornomaiomero MarepHana ( 66 - 89%), wro npHse^er k yBejiHHeHHK) 
25 MaccBi peHrreHonorjfiomaiomero Marepnajia b ucjiom. YKasaHKbig ne^tocxaroK 
nporomna, c ojmofi cropoHw, Be^er k noBBnaeHHOMy pacxo;^^ MerajincoAepMcamero 
norjiomaiomero nanojiKHrejiK h yAOpo^HHio npoHSBOj^cxBa Marepnajia b iiejiOM, a c 
flpyroH cropoHM, mjiGJiHH m raKoro MarepHana nojiynaKyrcx rHHcejnjMH, 
HeyAo6HBiMH B 3KciuiyaraiiHH. 
30 K HejiocrarKaM nporornna, KaK h B&nneyKaaaHHHX ananoroB, ornocHrcfl h 

HepasHOMepHoe pacnpeAeJiCHHe ra^enoro HanojiHHrejm b oGi^eMe Marpniibi. 
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PacKpbiTHe H3o6peTeHHH. 

OcHOBHOH saziaHeH npn co^xsamm peHxreHonorjiomaiomHx (x.e, 
peHxreHOKOHTpacTHMx H peHxreHosamHTHbix) MarepnajiOB HBJmercji: 

HCiCjnoHeHHe tokchhhocth peHxreHOKOHTpacTHoro MaTepnana, 
5 cHHHccHHe Macc£i H TOJimHHbi 3amHTHoro MarepHajia. 

McKjnoHeHHe tokchhhocth aocxHraioT nyxcM npHMenenHH HeTOKCHHHhix 
HanojmHxejieH (naiipHMep, sojibc^paMa). CosAHHHe »ce KOMnaKXHOH aaniHTbi c 
yMeHBmeHHOH xojimHHOH saniHTHoro Maxepnajia cpn coxpaneKHH 
peHTreHonorjiomaionmx cbohctb (t.c. crencHH ocjia6jieHHji peHrrcH- h raMMa- 
10 H3JiyHeHHH) BtfffiT K B03pacTaHHK> MaccBi sanmxHoro cjiOA MaTepnana H3-3a 
HcnoJiBsoBaHHA "xjBKejmx" pcHireHonorjiomaiomHX HanoimnrejieH, T.e. 
HanojiHHxejieH HMeiomnx BMCOKyio iuiothoctb. H Hao6opOT, npH coxpaneKHH 
peHTreHonorjiomaK)mHx cbohctb CHH^KCHHe idiothocth sanomioro MaTepnana 
BJienex 3a co6oh Heo6xoOTMocTb yBejiHHeHHH ero TOJimHHEi. 
15 npoHJunocTpHpycM 3TO nojio^cHHe Ha npHMepe peHxreHonorjiomaiomero 

MaxepHajia b Bwm 3amHTHOH iicaHH (nanpHMep, 3aniHTHoro ^apxyxa peHxreHOJiora), 
KOTopaA oSecneHHBacT samnxy, xapaKTepH3yeMyK> K03^^HimeHTOM ocjia6jieHH)i 
K~100. H3 BMpa^eHHs (1) hmccm: 

20 K = Io/I = e^^=100, 

OTKy;Ha 

x = lnK/fi = 4,6/fx. (2) 

fljM npHMCpa CpaBHHM XapaKTepHCTHKH TKaHefi Ha OCHOBC HHTCfi c 
25 H3BeCTHIiIMH HanOJIHHTejIHMH B BH^IC HeceiperHpOBaHHBJX ;mCnepCHBIX HaCTHU 

CBHHua (Pb) H BOJiB^paMa (W). PasMcp b nnaHe juisi cpaBHHBaeMKix TKaHCH 6mji 

npHHHT 10 X 10 CM. OCTaJIBHUe HCXOitHBie iiaHHBie JUISI CpaBHCHHJi IIpHBejteHBI B 

Ta6ji.l. 

30 
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Ta6jiHua 1 

McXOAHBie JiaHHBie JUIS CpaBHCHHH 



MarepHaji nacxHU 
HanojiHRTejis 


JlHHCHHblH K034>^HimeHT 

ocJIa6JIeHHa,^, cm"' *) 


IlnoTHOcTb METepHana 

HaCTHII, p r/CM^ 


Pb 


40,3 


11,34 


W 


50,1 


18,7 



*) npHMCHaHHe: hctohhhk HSJiy^eHHS - peHxreHOBCKast Tpy6Ka, anepriw 60 K3B. 



5 Hs BBipa^emifl (2) jma jxanshsx Ta6ji.l nojiynaeM snaHeiraH tojiiiihhm x am 

TKaHeH H3 HHTcii c HanojiHHTeJieM H3 : 
Pb-0,11 cm; W- 0,09 CM. 

CoOTBeTCTBCHHO MaCCa XaKHX SamHTHBIX TKaHCH 06l»eM0M 10 X 10 X X 

6yaeT: 

10 Pb - 124,74r;W- 168,3 r. 

Ecjm npHBMTb Maccy samHTHoft XKaHH na ocHose Pb 3a 1, to (npH paBHBix 
sanmxH&ix cBoficxBax h paaHBix pasMcpax) Maccbi xKaHefi na ocHose hhtch c 
HanojiHHTejMMH H3 Pb H W eynyx othochtch, kek 1 : 1,35. 

TaKHM o5pa30M, HcnojiB3yH npoToxHn h HSBecTHue aHajiorHHHwe 
15 TexHmecKHe peracHiM, oimoBpeMeHHoro CHH^Keimji TOJimHHbi h Maccw sanmrHoro 
MarepHana Aocranb hcbosmohcho. 

B cooTBercTBHH c HacTOfliUHM H3o6peTeHHeM 3TH iiejm flocTHraiOTCH 
cpe^CTBaMH, yKaaaHHBiMH b oTJormrejiBHOH nacTH caMOCTOjrrejibHMX nymcroB 
20 4*opMyjiBi H3o6peTeHHH. 

no nepBOMy sapHainy penreHonorjiomaiomero MaTcpnajia, BKjnoHaiomero 
MaxpHiQ^ c sa^HKCHpoBaHHBiM pcHTreHonorjiomaioiimM MexajinocoAepsKamHM 
HanoJiHHTejieM, b KanecxBe HanojiHHTeJui HcnoJibsyiox cerperapoBaHHyio nyrcM 
25 nepeMemHBaHM nojiEWHcnepcHyio CMecb, BKJnoHaioiiQno nacTHUbi Mexajuia c 
pa3MepaMH 10"^ - 10"^ m, a b KanecTBe MaxpimBi HcnojibsyiOT TCKCTHnbHyio ocHOBy, 
npH 3TOM Hacnmw aa^HKCHpoBamj na noBepxHocrn nocjieAHen, a nnoxHOCxL 
peHxreHonorjiomaiofflero MaxepHana b uenoM upu o^HHaKOBbix ero 
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peHTreHonorjiomaK>mHx CBOHciBax c MaTepnanoM Hacnm peHxreHonorjiomaiomero 
HanojiHHTejiH pernaMeHrapoBaHa cooxHomeHHeM: 
P„ = (0,01-0,20)Ph, 

5 roe Ph - luioTHocTB peHTreHonorjiomaiomero MaTepnajia b uenoM; 

pH - luxoTHocTb MaxepHajia nacxHu pcHxreHonorjiomaiomero Hanojimrrejui. 

IIo BTopoMy Bapnainy peHireHonorjiomaiomero MaxepHana, BKJiK>HaK>mero 
MaxpHiQ^ c sa^HKc^oBaHHbiM pcHxreHonorjiomaiomHM Mexajinocojtep^icamHM 
10 HanojiHHxejxeM b BHae ;iHcnepcxHbix nacxHU, b Kanecxse HanojiHHxejiH HcnojiBayiox 
cerpenq)OBaHHyio nyxcM nepeMemHBaHHfl nojiHAHcnepcnyio cMecb, BKjnoHaioiiQao 
nacxHmj Mexajina pasMepoM 10'^ -10'^ m, oxBaneHHux o6i»eMOM MaipHipii , 
B&inojmeHHOH m oxBepxcnaiomerocji npn axMoc4»epHOM jiaBneHHH no MeHBrnen Mepe 
OAHoro KOMnoHCHxa mm komhoshuhh na ero ochobc, npH 3xom o6mas Macca 
15 cerperHpoBaHHOH nojimmcnepcHOH cMecH h3 nacxHii peHxreHonorjiomaiomero 
HanojiHHxejiA perjiaMeHiHposaHa cooxHomeHHCM 

M = (0,05- 0,5) m, 

rae : 

M - o6mafl Maoca cerpeinpoBaHHoii nojmaHcnepcHOH cMecH m nacxau 
20 pemreHonoFJiomaiomero HanojxHHxejiH; 

m - 3KBHBajieHXHaH Macca Maxepnana peHxreHonorjiomaK>mero 
HanojiHHxejifl, paBHax no aanprrHBiM CBOHcxBaM Macce M. 

IIo xpexBCMy BapHanxy peHxrenonorjioniaiomero Maxepnana, BKjnoHaiomero 
25 MaxpHLQir c sa^nKCHpoBaHHBiM peHxreHonorjiomaiontHM Mexanuioco^epacaniHM 
HanoJiHHxejieM b BHj^e jmcnepcHux nacxnu, hxo b Kanecxse nanojiHiiTCJia 
HcnoJib3yiox cerpernpOBaHHyio nyxcM nepeMemnBaHHs nojiHAHcnepcnyio CMecb, 
BKjnoHaiomyio Hacxmoj pasMepoM 10'^ - 10'^ m, sa^nKcnpoBamniix na 
npoMe>KyxowoM nocHxejie, oxBanennoM oGicmom MaxpmiBi, BimomieHHofi m 
30 oxBep»QzmK>n][erocfl npn axMOc^epnoM j^aBjienHn no Mcnbrnefi Mepe oahoxo 
KOMnonenxa nnn KOMnosmmn aa ero ocnoBe. 
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B KanecTBe npOMesKyxoHHoro HOCHxejia HcnojiBsyiOT TeKcrrajibHyio ocHOsy. 
B KanecTBe npoMOKyxoHHoro HOCHxejia HcnojiBsyioT MHHepajibHoe bojiokho. 

npHBeAeHHBie BBnae npHSHaicH, oxHocJiTCfl k ipynne H3o6peTeHHH, 
CBHsaHHBix eOTHbiM EBTopcKHM saMMCJioM, npHHCM 3Ty ipyimy H3o5peTeHHfl 
cocTaBJiHioT oeMicTBi OOTOFO BHjia H ojiHHaKOBoro HasHaHCHHH, o6ecneHHBaK>mHe 
nojiyneHHe ozmoro h Toro 3Ke TexHHHecKoro pe3yjn>TaTa - HCKjnoHeHHe tokcuhhocth 
peHTreHOKOHTpacTHoro Maxepnajia, h CHH»ceHHe MaccBi h TOjnmniBi samnxHoro 
Marepnajia, hto HBHHercfl Heo6xojxHMbiM ycjioBHCM Ana H3o6peTeHHH» 
npeACxaBneHHoro BapnairraMH. 

BapHaHTM ocymecTBJieHHH H3o6peTeHHH. 

B nepBOM BapHaHxe pemreHonorjiomaiomero MaxepnaJia BBinojiHeHHe 
HanoJiHHTejifl b BHAe cerpernpoBaHHOH nyrcM nepeMeinHBaHHH nojniAHcnepCHOH 
CMecH, BKjnoHaiomeH HacxHuw Merajuia c pasMepaMH 10'^ - 10'^ m., o6ecneHHBaeT y 
HcnojitayeMoro peirrreHonorjiomaiomero nanojiHHTejis npoHBJieHHe KanecTBeHHO 
HOBoro 3^4^eKTa - noBijmeHHe ceneHiUi BsaHMOjieHCTSHH peHireHOBCKoro h raMMa- 
H3JiyHeHHH c BemecTBOM. BjiaroAapa axoMy, flocTHraercH noBBnneHHe yxLcnhmsx 
xapaKTepHCTHK peHxreHonorjiomeHHa npe^naraeMoro peHxreHonorjiomaiomerb 
MaxepHajta. 

HcnojibsoBaHHe nonHAHcnepcHbDC cMecea b KanecxBe HanojiHHxejiH nmpoKo 
npHMeHflexcx b pcHxreHonorjiomaiomHX MaxepHanax, onHcaHHBix , nanpHMq), b 
naxeHxax PO JfeNs 2063074 , 2029399 , rae Hcnojibayioxcji HecerperapoBaHHEie 
HacxHiibi c pasMepaMH 10"^ - 10'^ m. OzmaKO b 3XHx Maxepnanax 3xox npnsHaK 
HcnoJibsyexM oth flocxmKCHHa 6ojiee o^HopoAHoro pacnpeACJieHHA pcHxreHonorjio- 
maiomero HanojiHHxejia Ha noBepxHOCXH hjih b o6'BeMe MaxpHma. 

B npejuiaraeMOM no H3o6pexeHHio peHxreHonorjionjaiomeM 
MexaJinocoAep»cameM MaxepHaJie cerpenipoBaHHaji nyxcM nepeMenmBaHHK 
nojnwHcnepcHaa cMecb o5ecneHHBaex y HcnojibsyeMoro peHxreHonorjiomaiontero 
HanoJiHHxejiH He xcjibko 6ojiee onHopoAHoe pacnpeAeJieHHe na noBepxHocxH h b 
o67beMe Maxpm^, ho h npoHBJieHHe KanecxBeHHO hoboxo 3^^eKxa - noBumeHHe 
ceHemui B3aHMOAeHcxBHH peHxrenoBCKoro h raMMa mjiyneHM c aemecxBOM. 
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y H3BecTHoro MaxepHajia-aHajiora no ax.CCCP Jfs 1826173 
MejiKo^cnepcHafl cMecb Mexajuioco^epacamero 3JieMeHTa pasMepoM 10'^..J0"^ 
3a4>HKCHpoBaHa na noBepxHocni TeKcxHjibHoft ochobbi. B otjikhhc ot stoto 
MaTepHajia-aHanora b npejEpiaraeMOM H3o6peTCHHH Hcnojibsyexcji nojn^ziHcnepcHaH 
5 cMecb H3 Hacrmx c pa3MepaMH b nrapoKOM AHanasone ox 10"^ 10"^ m., npn 3tom 
HacTHUbi yKasaHHoro wanasona pa3MepoB Haxozurrcji b oSmen cMecH, BCjie;icTBHe 
Hero pa6oTa c TaKOH CMecbio b o6bFiHBix, ecxecTBCHHwx ycjioBHsx He BBisBiBaer 
HHKaKHX xexHOJiorHHecKHX sarpyiiHeHHH, x.e. xaKaa CMecb He npo^BJinex 

$H3HHeCKOtt H XHMHHeCKOfi aKXHBHOCXH, B HaCXHOCXH, HC npOHBJUieX nHpo4>OpHbIX 
10 CBOHCXB. 

HcnojiB30BaHHe b npejinaraeMOM H3o6pexeHHH cerperHposaHHOH nyxeM 
nepeMeniHBaHKfl cmcch, BKjnonaionieH nacxmiM Mexajuia b jxHanasone 10"^ - 10"^ m 
nosBOJiaex nojiynnxb KanecxBeHHo hobhh 34>^eKT no cpaBHCHHio c MaxepHajiOM- 
anajioroM no a.c. CCCP Jfe 1826173, a HMeHHO - nojiyroxb y MaxepHana xe »ce 
1 5 aHOMaiiBHBie peHxreHonorjiomaionme CBoficxBa. 

Hapsusy c 3xhm, y Maxepnajia-aHanora no a.c. 1826173 OTcnepcHwe 
HacxHUM 3a^HKCHpoBaHM xaiCKe Ha noBepxHOCTH HHXH, x.e. Ha noBepxHocTO 
xeKcxHJibHOH ocHOBbi. Oahbko b npe^JiaraeMOM iBo6peT«HHH b leanecxBe 
xeKCXHJibHOH ochobm mokcx 6bxrB Hcnojib30BaHa ne xojibko hhxb, ho h ox^^ejibHwe 
20 $HJiaMeHXbi, X.K. noHHxne xeKCxnJiBHas ocHOBa BKJnoHaex h hhxb, h ^nnaMenxbi. B 
cjiynae 3Ke noKpuxHs pCHxreHonorjiomaiomHM HanommxejieM (jta eme b bumo 
cerpernpoBaHHOH nyxeM nepeMenmBaHHH nojinumcnepCHOH cMecH c 
caMoopraHH3aaHefi nojiHj^cnepCHBix nacxHu b 3HeprexHHecKH BsaHMOCBjisaHHBie 
3HepronorjiouiaK>niHe aHcaMSjra) coniacHo H3o6pex«HHio ox;iejiBH&ix ^HJiaMenx c 
25 nocjiejQTOnpiM CKpyHHBaHneM hx b hhxb nocjiemuiH 6yj^ex oSjia^axb no cpaBHeHmo 
c MaxepHajioM-anajioroM no a.c. , Jfe 1826173 y^ejitHbiMH xapaKiepHcxHKaMH 
peHxreHonorjionxeHHH na KanecxBeHHO hobom, 6ojiee bbicokom ypoBne. 

TaK Hcnojn>30BaHHe b KanecxBe MaxpHOM xeKCxajibHOH ochobw c 
4)HKCHpoBaHHeM Ha ee noBepxHocxH ceiperHpoBaHmjx nacxHu 
peHxrenonorjiomaioniero MexarinocoAep^Kamero Hanojoraxejui, o6ecneHHBaex 
nojiyneHHe KanecxBeHHO hoboxo (oxjikhhoxo ox iq)oxoxHna) 3^4)eKxa, 
BMpaHcaion^eroca 6ojiee bhcokhmh peHxreHonoraomaiomHMH CBoftcxsaMH 



30 
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MaxepHajia, xapaicrepHsyioiiiHMHCJi pesKo nosmneHHBiMH yzieji&HBiMH 
xapaKrepHCTHKaMH peHTreHonorjionxeHHii . 

y MarepHajia-aHajiora no ax. . Jfe 1826173 npcflycMOxpeHO BunojiHeHHe 
peHTTeHonorjiomaioiiiero noKpMTHA noBepxHocTH Marpmjjarmmi. B npeAJiaraeMOM 
peHTreHonorjioiHaiomeM MaxepHane b KaHecrse MaTpHm»i HcnoJiBsyiOT TeKCTHJibHyK) 
ocHOBy, Moryn^yK) npencraBJisTb co6oh, KaK Sbuio yKasano BBnne, He toji&ko hhtb b 

IteJIOM, HO H MHO^KeCTBO OTJieJIBHBIX I^HnaMeHT, H3 KOTOpbDC COCTOHT HHTB. HhTB, 

CBHTas m oTAejiBHbix noKpBiTBix peHxreHonorjiomaiomHM HanojiHHTejieM 
^HJiaMCHT, o6jiaaaeT HaMHoro 6ojiee bucokhmh peHireHonorjiomaiomHMH 
cBOHCTBaMH, HCM HHTB, y KOTopoft peHTeHonoFJiomaioniHM HanojnmrejieM noKpBrra 
jmmB ee oiKpLiran noBepxHocTB (a He noBepxHocxB KscumpA ^HJiaMeKm, KaK y 
npeAnaraeMoro MaTepnana). KpoMe xoro, noBepxHOCXB Ka»c^OH ^nnaMeHTBi 
noKpBrra cerpernpoBaHHBiMH nyreM nepeMenmBaHHA jiHcnepcHBiMH nacTHiiaMH, b 
pesyjiBTaxe Hero nocjiejiHHe OKasBiBaioTcs caMoopraHHSOBaHHUMH b 3HepreTHHecKH 
B3aHMOCBA3aHHBie peHTreHonorjion](aK>iiiHe aHcaM6jm, a 3to, b cbok> OHepe^B, pesKO 
noBBnnaer y^ejiBHBie xapaKxepHCTHKH peHxreHonorjionieHHH. 

BBinojiHeHHe peHrreHonorjiomaiomero MarepHana b i^ejiOM npn ojmnaKOBMx 
ero peHTTeHonoFjiomaiontHx cBoiicTBax c MaxepnanoM nacxHii 
peHxreHonorjiomaiomero HanojraHxejis, iuioxhocxb Koxoporo perjiaMeHXHpoBana 
cooTHomeHHeM: 

pH = (0,01 -0^0) Ph, 

rae pH - mioxHOcxB penxreHonorjiomaiomero Maxepnana b nenoM; 
Ph - roioxHocxb Maxepnajia Hacxna peHxrcHonorjiomaiomero 
HanojiHHxejifl, 

no3BOJDiex (no cpaBHeHHio c iq>oxoxHnoM )nojiyqHXB KanecxBeHHo hobbih 3^^eKx - 
ojiHOBpeMeHHoe cHH»ceHHe xommmBi h hjioxhocxh aan^HXHoro Maxepnajia. 

O^HOBpeMeHHoe CHH^eHHe xojmmHBi h hjioxhocxh san^HXHoro Maxepnana, 
coTKaHHoro, HanpHMep, h3 penxreHonorjiouiaiomeH hhxh, nosBOJuiex npeoj^ojiexb 
ocHOBHoe npoxHBopeHHe npn cosAaHHH 3^^eKXHBH0H KOMnaKXHoil san^HXBi ox 
peHxren- h raMMa- HSJiyneHHs. ILioxhocxpi saumxHBix MaxepnajioB b B£Ute hhxh h 
npoH3Bo;!mBix ox HHX xKaHefi, corjiacHO H3o6pexeHHio, b saBHCHMOcxH ox sajiaHHBix 
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xexHHqecKHx ycjioBHH Moryx cocTaBJiHTb iipH sepxHeM npejiene 0,01, a npn hidkhhm 
i^e^ejie - 0,2 ox iuiothocth MaxepHana ^cxhu peHxreHonorjioniaiomero 
HanojiHHxejui. Ecjih rrpuHHTb Maccy peaxreHonornoiaaioiuero Maxepnana (b nameM 
cjiynae - samnxHOH XKann Ha ocHose hhxh corjiacHO ii3o6pexeHHs) 3a 1, xo npn 
5 pasHBix sauiHXHBix cBOHcxaax h paBHBix pasMepax cpasKHBaeMBix aamHXHbix xKanen 
c XKaHBio Ha ocHOBe npeAJiaraeMofi hhxh jvm ycjioBHH (xa6ji.l) cooxHomeHHe no 
MaccaM 6yAex xaKHM, KaK yKaaaHO B xa6ji.2. 
Ta6jnma 2 

CpaBHHxejibHoe cooxHomemie no MaccaM xKaneH npn OAHHaKOBtix 
1 0 aamnxHbix CBOHCXBax (c ynexoM ;iaHH£ix xa6ji. 1 ) 



OxHOCHxejiBHMe npejiejibi 


TKaHb H3 


TKaHb H3 


TKaHB H3 


KOJie6aHHfl cooxHomeHHfl 


npeOTarae- 


HHXeH c 


HHxeii c 


nnoxHocxH xk^h h3 


Moro 


HanojiHHxe- 


HanojiHHxe- 


npeAnaracMoro Maxepnana h 


MaxepHana 


jieM B BH^e 


jieM B BHfle 


unoxHOCxH Maxepnana nacxHu 




HecerpexH- 


Hecerpera- 


peHxrenonorjiomaiomero 




pOBaHHBDC 


pOBaHHUX 


HanojxHHxejiH 




HaCXHU H3 


HaCXHU H3 






Pb 


W 


BepxHHH npeaeji (0,01) 


1 


198 


267 


Hh^chhh npe^eji (0,2) 


1 


9,9 


13,35 



TaKHM o6pa30M, no cpasHeHHio c samHXHiKiMH xKansMH na ochobc HHxen c 
HanojiHHxejiflMH b btoc HecerperHposaHHUx nacxHU ro Pb h W npu HcnoJib30BaHHH 
1 5 HssecxHux xpaAHUHOHH&ix xexHHHecKHx pemeHHH npcAJiaraeMBiH 
penxreHonoFJiomaioniHH Maxepnan (xKaHB) 6yji&T HMexb MeHbrnyio Maccy (npn Bcex 
ocxajibHBix paBHBix ^H3HKo-xexHHHecKHx iiapaMexpax) ox 9,9 jsjo 267 pas. 3xo 
KanecxBeHHO hobbih 3^^eicx. 

Cjiez](OBaxejiBHO, no cpaBHCHHio c npoxoxHnoM ixpeAnaraeMUH 
20 pcHxreHonorjioutaionmH Maxepnan npH hojihom oxcyxcxBHH xokchhhocxh 
oSecneHHBaex BucoKyio npoHHOcxb, paBHyio npoHHOcxH xeKCXHJibHOH ochobbi ao 
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HaHeceHHH peHrreHonornomaiomero noKpBrmH h anoManbHO BbicoKHe 
peHxreHonorjiomaiomHe csoHcxBa npH hhskoh iuiothocth. 

Bo BTopoM BapnaHTe peHxreHonorjiomaiomero MaTepHana HcnojibSOBaHHe b 

5 KanecTBe HanoJiHHTejiH cerperHposaHHOH nyreM nepeMemnBaHHfl nojrajEVBcnepcHOH 
CMecH, BKjnoHaiomeH Hacnmbi Mexanna pasMepoM 10"^ -10"^ m ( kbk 6iiUio oiracaHO 
Bbnne) oGecneHHBaex y HcnojiLsyeMoro peHTreHonorjiomaioiiiero Hanojomrejis 
npo)iBJieHHe KanecTBeHHo HOBoro 3^4>^i^ ~ noBBnneHHe ceHeHHH BsamAO^e&cTBwi 
peHTxeHOBCKoro h raMMa- HSJiyneHHji c semecTBOM. 

10 PasMemeHHe nojiHjmcnepcHOH cmcch, BKmonaiomeft Hacumbi Meiajina 

pasMepoM 10*^ -10'^ M b o&beMe Marpmibi , B&mojiHeHHOH h3 oxBep^gE^aiomerocA 
npH aTMoc^iepHOM AaBJieHHH no MeHbrnen Mepe ojmoro KOMnoHenra hjih 
KOMnosmxmi na ero ochobc, HCKjuoHaer paspymeHHe o6pa30BaBiimxcj3 npn 
nepeMeniHBaHHH 9HepreTHHecKHx peHireHonorjioiiiaioiqHx aHcaMGjieil h3 

15 cerperHpoBaHHOH noJuqnicnepcHOH cMecH nacTHU peHxreHonorjiomaiomero 
3jieMeHTa h cnoco6cTByeT caMoopraHHsamm 3HepreTOTecKHx 
peHTreHonorjiomaiomHx aHcaM6jieH. 

B KanecTBe MaxpniiBi uomer Gbrrb HcnojibsoBaH HeopraHHHecKHH KJiefi THna 
Bo^Horo pacTBopa cujiHKaTa naxpHH h Kajran hjih bojihoh cycnensHH komhoshuhh, 

20 cojiep3KamHx okhcjiu mejioHHux h menoHHoseMejiBHux MerajuioB, h komhoshuhh 
Ha ero ochobc. 

B KanecTBe metphiw Moiyr 6£IT& HcnojibsoBaHBi npnpOAHBie nojiHMepiii XHiia 
KOJUiareHa, aiib6yMHHa, Kasenna, KaMe^H, ApeBecHofi cmojim, iq>axMajia, ACKCTpHHa, 
jiaxeKca, HaxypajibHoro KaynyKa, ryrranepHH, senna, coeBoro Kaaenna h KOMnoanunn 
25 na nx ocnoBe. 

B KanecTBe MaTpHmj Moryr Hcnojn>30BanBi CHHTexHHecKHe nonnMepBi 
THna noJiHaiq>HJiaTOB, nojraaMHAOB, nojrasTHnenoB, nojiH3^HpoB, nojmyperaHOB, 
CHHTexHHecKHx KayHyKOB, 4^enon-^opMajn»AerHj:aiBix cmoji, Kap6oM^z^IBIx cmoji, 

3nOKCHJinBIX CMOJI H KOMnOSHUHH Ha HX OCHOBe. 

30 B KanecTBe Maxpnma Moryr 6i»rrb HcnojiBsoBaH&i dJieMenxoopranHHecKHe 

nojmMepBi mna kpcmhhh - oprannqecKHx nojraMepoB, 6opopraHHHecKHX 
nojiHMepoB, MerajmoopraHHHecKHX nojmMepOB h komhoshixhh na nx ocnoBe. 
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B KanecTBe MaxpHxtBi Moryx Gbirb HcnojibsoBaHbi rasonanojnieHHiiie 
luiacTMaccu Tana neHOiuiacTOB h nopoiuiacroB. 

B KanecTBe MaTpmiBi Moryx 6biTb HcnojibsoBaHbi pacxHxeJibHBie Macjia Bum 

5 B KanecTBe Maipnubi MOiyr 6biTb Hcnojib30BaHBi pacxBopbi 

luieHKooSpasyiomHx BemecxB THna MacjurabDc, ajncHjmBix, h a^HpoaejunoJiosHbix 

JiaKOB. 

B KanecTBe MarpHUbi Moryr 6brrb HcnojiBSOBamj Bozpiue AHcnepcmi 
nojmMepoB rnna 3MynBCHOHHbix KpacoK. 
10 B KanecTBe MaxpnoBi Moryr Gbitb Hcnojib30BaHLi 6eTOH, rmic h t.h. 



Hcnojib30BaHHe MaTpHm>i oTBep»g[iaK>nierocH KOMnoHeirra b npeAnaraeMOM 
ii3o6peTeHHH B OTjmHHe ox Maxepnajia-npoxoxHna no naxemy P. O 2063074 
peajmsyexcH npH axMOC^epnoM jiasneiwH, x.e, b ecxecxBeHHiiiK ycjiOBHHX, a He npH 

15 AaBJieHHH 150 Mlla, KaK y npoxoxHna. IIo cpaBHeHino c san^pxHUMH pesmaMH, 
oimcaHHMMH B naxcHxax P.O.;X2 N2 2077745, 2066491, 2069904, Koxopwe nocjie 
npnroxoBJieHHfl CMecH syjiKaimsHpyiox noji j^aBJieHHeM, b npeAnaraeMOM 
H3o6pexeHHH CMecb He noABepraiox BosjieHCxsmo ziaBJieHHJi, hxo HCKjnoHaex 
pa3pynieHiie o6pa30BaBmHxcji npH nepeMemHBaHHH 3HeprexHHecKHX 

20 peHxreHonorjiomaioiHHx aHcaMSjieil cerperapoBaHHOH nojimuicnepcHofi CMecH 
HacxHu peHxreHonomoniaiomero 3JieMeHxa. Hmccx Mecxo xo xce oxjmHHe 
npejxnaraeMoro H3o6pexeHHA h ox MaxepHajia-anajiora no ax» CCCP Jfs 834772, b 
KoxopoM nojiyneHHe peHxreHosanmxHoro Maxepnajia ocymecTBJisexcfl npH AaBJieHHn 
150-200 kt/cm^. 

25 B MaxepHajie-aHajiore no naxemy CIIIA Jfo 3194239 b oxjiHHHe ox 

iipejpiaraeMoro H3o6pexeHHff Hcnojxbsyiox cnpeccoBaHHKie xa5jiexiCH hs 
npe;iBapHxejiBHo HSMejibHeHHLix DKMK (HcejiesoMapranueBBix KOHKpei^HH) b 
KanecxBe peHxrenonorjiomaiomero HanojraHxejiJi. BoszieHCXBHe AaBncHHs Ha 
HanojiHHxejib MaxepHajia- anajiora no naxemy P.O. 2029399 xaoEce npHBOJorr k 

30 HeBosMOXcHocxH caMoopraHHsai^HH 3HeprexHHecKHX peHxreHonorjiomaiomHx 
aHcaMSjien, Koxopas HMeex Mecxo b iipej:uiaraeMOM K3o6pexeHHH. TaicHM o6pa30M, 
HcnojibsoBaHHe b Kanecxse MaxpHuu oxBep^aiomeroc^ npn axMoc^epHOM 
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jiaBJieHHH no MeHBrnen Mepe ojmoro KOMnoHeirra hjih KOMno3HixHH aa ero ocHOBe b 
npejuiaraeMOM H3o6peTeHHH no cpaBHCHHio c MaTepHajioM-npoTormioM no naTenry 
PO Jfe 2063074 7. h MaTepHaiiaMH- ananoraMH no naxeHraM P<I> >r2N22029399, 
2077745, 2066491, 2069904 HMeex cymecxBeHHue otjihhh3i b nacTH 

5 ^yHKUHOHaJIBHBIX CBOHCTB. 

BbmojmeHHe ycjiOBHH, npn KoropoM o6uiaH Macca cerperapoBaHHOH 
nojnmHcnepcHOH CMecn h3 nacTHu peHTreHonorjioniaK>n](ero HanojmHxejifl 
perjiaMemnpoBaHa cooTHomeHHeM 

M = (0,05 -0,5) m, 

10 rae : M - o6ntafl Macca cerpernpOBaHHOH nojmsHcnepcHOH cmcch H3 

Hacum peHireHonorjion^aiontero HanojmHrejui; 

m - 3KBHBajieHTHaK Macca MaTepnana penrreHonorjiomaiomero 
HanojraHTejiA, pasnaH no sanmrnBiM CBOHCTBaM Macce M, 

no3BOJiHT BO BTopoM BapHaHTc peHTreHonoFJion^aiomero MaxepHajia b 

15 3aBHCHMOCTH OT KOHKpeTHBDC XeXHHHeCKHX yCJIOBHH H npH COXpaHeHHH CTCneHH 

ocna6jieHHfl peHTreHOBCKoro h raMMa- mjiyneHHH cHHSHXb Maccy msecTHBix 
peHxreHonoFJiontaioniHX HanojmHTcneH b sanmrHBix MaxepHanax ox 2-x jio 20-th 
pa3. 

. OcHOBHOH 3aziaHeH iq>H KOHcrpynpoBamiH 3animu ot peHrren- h raMMa - 
20 HSJiyHCRHH M03KH0 cHHTaTb cmcsceHHe MaccBi H TOjmiHHbi sanmru. O^maKO cos^aHne 
KOMnaKTHOH 3anwTBi c yMCHBrneHHofi TonmnnoH cjioa Bej^er k B03pacTaHHK) MaccM 
saniHTHoro cjioh H3-3a HcnojibsoBamiH hsbccthbix t^dkcjoik HanojmnrejieH h, 
Hao6opoT, coxpaneHHe cTenenn ocjiaGjieHHs peHrren - h raMMa - mjiy^enHH npn 
cHH^eHHH nnoTHOcra MaTepnana Bjiener sa co6oh hcoGkoahmoctb yBejiKHemiH 
25 TojraiHHBi sanmrw. B 3tom 3aKjnoHaeTCja[ ocnoBHoe npoTHBopenne npn cos^anHH 
3(^(^eKTHBHofi KOMnaKTHOH sanpiTbi OT peHTreH- H raMMa- H3JiyqeHHH, nocKOJibKy 
owoBpeMCHHoro cHH^eHHfl TOjnmmLi H MaccBi penrreHonorjioniaiomero MaTepnajia 
npaKTuqecKH hcbosmohcho aocthhb mm H3BecTH&ix, npHMeHfleMBix jmn sanmru, 
penrreHonoraontaioniHX HanojraHTejien. 3to npoTHBOpenne Tpe5yeT 
30 KOMnpoMHCCHoro nojpcoAa k B&i6opy TOjmmHBi h MaccM santHXM c yneroM ee 

CTOHMOCTH. 
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PaccMOTpHM 3Ty npo6neMy na npHMepe nanGojiee ynoTpe6HTeJibHoro 
MaxepnaJia iuia aanmnii or raMMa - mjiyHemiH - 6eTOHa. IlnoTHocTb paajiHHHbix 
BHUlOB o5bPffloro nopxjiaimcKoro GeroHa, co^ep^camero iieMeirr b BHAe CBJisyiomero 
H KpeMHesyio rajibKy, rpaBHH, KsapueB&iH necoK h xoMy no;io6Hbie MunepajiBHBie 
5 3anojiHHTejiH, cocTaBjiflex 2,0 - 2,4 r / cm^ , a jinHeHmiH Koa^^^HimeHX ocjiadjiemifl 
raMMa- mnynemisi cocTaBJixer 0, 11 - 0,13 cm"^ ( jmsi aneprHH 1-2 MaB). Sanrara h3 
6eTOHa c raKOH luiOTHOcrbio jioBOJibHO rpoMos^Ka h ^ojiHCHa HMexb sHaHHTejibHjm 
TOJnmiHy. BexoH, coAepxcannm i^eMeHX - CBssyiomee, necoK - sanojmifrejib h 
rajicHHT - peHxreHonoFJiomaiomHH nanojiHHTejib b cooTHOineHHH 1: 2: 4 HMeex 

10 luioTHOcn. 4,27 r/cM , a jraHeHHbiH Koa^^^HioieHT ocjia6jieHB:s y Hero cocTasnaeT 
0,26 CM"' ( fljM 3HeprHH 1,25 MdB ). BexoH, coAep»camHH iieMeHT-cBjrayiomee, 
necoK-3anojiHHTeJib h cbkhcu - peHxreHonorjiomaioiimfi HanojiHrnejiB b 
cooTHomeHHH 1: 2: 4 HMeex luioxHocxb 5,9 r/cM^ , a jnmeuHMH K03^^HuneHx 
ocjia6jieHHff y Hero cocxasjiflex 0,38 cm"* ( xsjul 3HeprHH 1^5 MsB ). 3anmxa ro 

15 6exoHa c sanommxeJieM b bha^ CBHHua ( cbhhiioboh ^o6h ) hjih 
rajieHHxa 6ojiee KOMnaKXHa, ho ona Ha nopx^OK ;iopo^e oGkpihbix SexoHOB. 

PemHxt npo6jieMy, cs^aHHyio c npeozKOJienneM npoxHBopeHHH npH BuGope 
xojnmiHBi H MaccBi saiiuiXM c ynexoM ee cxohmocxh, ho jimitb na nojmaxHBHOM 
ypoBHe, nosBOJuiex xaKOH peHxreHonorjion{aK)mHH HanojiHHxenb, xaK 6apHx BaS04 

20 ). EapHxoBbm 6exoH, co^ep^can^ b KanecxBe sanonnnxejiefi necoK h rpaBHH, a b 
KanecxBe penxreHonorjiomaiomero HanojiHHxejiH - 6apHx, HMeex nnoxHocxb 3,0 - 3,6 
r/cM^, a JiHHeftHMH K03^^HimeHX ocjia6jieHHA y Hero cocxaBjisex 0,15 - 0,17 cm"^ 
(otw 3HeprHH 1,25 MsB ). O^HaKo oSman Macca aaniHXM m SapHrroBoro Gexona oth 
j[^aHHofi 3HeprHH raMMa - KBaHxoB ocxaexca sHaHHxejibHOH, wro B£i3&iBaex cepBesHbie 

25 xpyflHOCXH npH coopy^eHHH samnxu, oco6eHHO 3aniHX£i xpaHcnopxHux ycxaHosoK. 

Eojiee cymecxBeHHo BBimeyKasaHHoe npoxHBopeHHe npeoAOJieBaexcx, Kor^a b 
KanecxBe peHxreHonorjiomaion^ero HanojiHHTejui Hcnojibsyiox xcejieso 
MapraHueBBie KOHiq>eaHH, nanpHMep, no naxemy PO >fe 2029399, ho h b 3xom 
cjiynae cmonxB o6n^yH> Maccy samnxnoro Maxepnajia no oxHomeHHK) k H3BecxH£iM 

30 MaxepnanaM bosmoskho He 6ojiee, hcm na 20 - 45 % . 

B cjiyqae tkc npewaraeMoro H3o6pexeHHfl perjiaMCHxamiH o6n^efi MaccBi 
cerpernpoBaHHOH nojiH^HcnepcHOH cMecH hs nacxHu peHxreHonorjioniaioiiiero 
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HanojiHHTejiH BBonenpHBe^^eHimM cooxHomeHHeM nosBOJiaex b saBHCHMocxH or 
KOHKpeiHBix TexHHHecKHX ycjiOBHH i^H coxpaHeHHH creneHH ocjia6jieHHH 
peHxreHOBCKoro h raMMa- HSJiyneHHii cHHSHTb Maccy HSBecTH&ix 
peirrreHonornomaionxHX HanojiBHTejieii b samHTHbix MarepHanax ox 2-x jio 20-th 
pas. 

TexHHHecKHM pesyjibTaTOM BTOporo BapnaHra HaoGpereHHH jiBJiHercji 
nojiyneHHe peinreHonorjiomaiomero Maxepnajia c hcbbicokhm npoiieHTHbiM 
cojiep^KaHHeM MeraJuiocoAepHcamero peHireHonornomaiontero HanonHirrejifl, 
o6ecneHHBaK>iiaiM 6e3 yxymneHHs peHxreHonorjiomaiomHx cbohctb CHiGKeHHe 
TOjmxHHia H MaccBi peHxreHonomomaiomero Maxepaajia b uejioM. 

B xpeTbCM BapHaHTe peHxreHonorjiomaiomero Maxepaajia HcnojiBsoBaHHe b 
KanecxBe HanommxeJiH cerpernpoBaHHOH nyxeM nepeMenraBaHHJi nojmoHcnepcHOH 
CMecH, BKjnoHaiomeH HacxHi][bi Merajuia pasMepoM 10'^ -10'^ m ,( icax 6£uio onncaHO 
Bbime) oGecne^mBaex y HcnojiEsyeMoro peHxreHonornomaiomero HanojmnxejiH 
npoKBneHHe KanecxBeHHo HOBoro 3^^eKxa - noBumeHHe ceneHHA B3aHMOAeHCXBMJi 
pcHxreHOBCKoro h raMMa- hsjij^chhh c BeniecxBOM. 

HaHeceHHe cerpernpoBaHHOH nojuumcnepcHoii CMecH m nacxHU 
peHxreHonornomaiomero HocHxejiA na npoMeHcyxoHHBiii HOCHxejib cnocoGcxByex 
nojiyHCHHio peHxrcHonorjiomaiomero Maxepaajia c paBHOMepHBiM pacnpez^ejieHHeM 
xjcKenoro pcHxreHonorjiomaiomero MexannocoAepxcamero Hanojnmxejiji b 
HMeiomeH 3HaHHxejibHO MeH&myio hjioxhocxb , hcm MaxepHaji HanojmHxejis, 
MaxpHite. 

PasMenxeHHe nojiHjpicnepcHOH cmcch, BKjnoHaioiiieH HacxHm>i Mexanna 
pasMepoM 10'^ -10'^ M , B o6ibeMe Maxpnitbi , BBmojmeHHOH h3 oxBep^aiomerocfl 
npH axMOC^epHOM AaBJieHHH no MenbineH Mepe o;moro KOMnoHCHxa hjih 
KOMno3imHH Ha ero ocHOBe, HCKJnonaex (KaK 6Bino onncaHO BBime) paspymenHe 
o6pa30BaBiiiHxcji npn nepeMemHBaHHH aneprexH^ecKHx peHxreHonorjiomaiomHX 
aHcaM6neH m cerpernpoBaHHOH nojm^HcnepcHOH cmcch nacxHu 
peHxrenonorjiomaiomero ajieMenxa h cnoco6cxByex caMoopraHHsaqHH 
3HeprexHqecKHx peHxreHonorjiomaiomHx aHcaM6jieH. 
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B KanecTBe npoMeacyxoHHoro HocirrejiH b TpexbeM BapnaHTe Moxcer 6£iTb 
HcnojiBSOBaHa xeKCTHJiBHafl ochobe h MimepajiBHoe bojiokho. 

IIpHBejieHHoe Bbnne oimcaHHe BapnaHTOB pemreHonorjiomaiomero 
5 MarepHana no^uBep^^taer B03M03KH0CTb ocyinecTBJieHHfl H3o6peTeHHfl, t.k. npn 
3TOM HcnonhsyKyrcsi cpejiCTBa , H3BecTHbie na mry cos^iaHHH HSoGpereHHfl . KpoMe 
Toro noKasaHo, hto coBOKynHocxb npHsnaKOB, xapaKrepnayiomnx cymnocrb 
H3o6peTeHHH, ABjiHercji jjocTaxoHHoft fljifl pemeHus nocxaBJieHHOH sajiann. 

10 IIpOMMniJieHHafl npHMCHHMOCTb. 

BbimeonHcaHHBie BapnaHTbi moSpexeHHH munocTpHpyioT cjiezQmmHe 
npHMepM. 

npHMep 1. Ha noBepxHocTb MaTpHiiBi b BH^e KpynenoH hhth h3 jiaBcaHa 
6bin HaHeceH nanojiHHTejib b mmc cerperHpoBaHHoii nyxcM nepeMenmBaHHs 
15 nojiH^cnepcHOH cmcch h3 nacxHu BojiB^paMa. JSflsi aroro hhtb Ha 10 mhh. 
noMcmajiH b nceBj^ooxcH^eHHBiH (KHnsimiH) no;^ Bos^eHcxBHeM noTOKa c^xoro 
BO3jQ0ca cnoH nojiHzaicnepcHod cmtoh cneflyiomero ^paKUHOHHoro cocTasa: 20 
MKM - 15%; 45 MKM - 80%; 500 mkm - okojio 5%; 1000 mkm - 0,01%. 



20 caMoopraHHsaixnH bo BsaHMOcBxsaHHBie 3HepreTiraecKHe peHxreHonorjiomaiomHe 
aHcaMSjiH H npHTSTHBaHHe Hx K HHTH, B pesyjiBTaxe Hero ohh KaK 6bi 
"npHBapHBaiOTCji" k ee nosepxHOCXH. 06pa6oxaHHaji xaKHM oGpasoM hhxh 
npHo6pexaex CBOHCXBa, oGecneHHBaionme anoMajiBHoe ocjiaGjieime peHxrenoBCKoro 
HSJiyneHHH. 

25 /^aHHBie 3KcnepHMeHxa: 



B 3XHX ycjioBHsx npoHcxoAHX cerperaiiHfl nacxnii nyxcM hx 



30 



AHaMexp hhxh - 0,3 mm; 
jumna hhxh - 3200 mm; 

Bee hhxh jio HaHeceHHfl MexaHH^ecKOH npHMecH h3 BOJib^paMa - 0,1 10 r; 
Bee HHXH nocjie HaneceKHH MexaHHHecKOH iipHMecH h3 BOJib^paMa - 0,160 r; 
npoHHOCxB hhxh flo HaneceHHA MexaHHHecKOH npHMecH H3 BOJib^paMa - 47 H, 
nocjie HaneceHHH MexanH^ecKOH npHMecn h3 BonB^paMa - 47 H. 
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IIpH 3TOM MaccoBaH KOHueHxpauHH aHcaM6jieH H3 Hacmu BojiB^paMa na 
noBepxHOCTH HHTH cocxasHna 0,0017 r/cM^, oG^eM hhth - 0,22 cm^, a ee nnoxHocTb b 
iiejioM p = 0,7 r/CM^. 

Ilocne oGjiyneHHA nojiyneHHoro o6pa3ixa hhth hotokom KBanroB c sneprHeH 
5 60 K3B H 4)HKCHpoBaHHA pesyjibTaxoB Ha peHireHOBCKOH luieHKe 6Bina BBmojnieHa 

AenCHTOMeTpHfl B CpaBHeHHH C 3TaJIOHHbIMH CBHHUOBblMH HJiaCTHHKaMH paSJIHHHOH 

TOJimHHBi (cxyneHHaTMH ocjiaGHxenb or 0,5 mm Pb ao 0,5 mm Pb c maroM 0,05 mm 
Pb). B pesynBTaxe ycranoBjieHO, «rro peHrreHonorjiomeHHe hhth aKBHsajicHXHO 
CBHHKOBOH nnacTHHKe TOJimHHOH 0,1 mm hjih, cooTBeTCTBeHHO, 0,075 mm W, hto 
10 CBH^eTejibCTByeT o6 anoMajiBHO bbicokhx peHxreHonorjiomaiomHX CBOHcxBax hhth. 

IIpH 3TOM B COOTBeTCTBHH C ^OpMyjIOH H306peTeHHH 

P„-(0,01-0,2)Ph, 

rjie: Ph - hjiothoctb peHrreHonorjioniaiomero MaTepnana (b ^aHHOM cjiynae 

- hhth) b uejioM; 

15 Ph - nnoTHOCTB Maxepnajia nacTHu (b aameM cjiynae - BOJi&^paMa) 

peHTreHonorjiomaiomero HanommxejiA, 

hmccm: Ph/Ph= 0,7/19,3 = 0,036. 

nojiyHCHHoe 3HaHeHHe OTHomemiA pH / pn yKna^BiBaeTCfl b ^HanasoH (0,01 

- 0,2) corjiacHO ^opMyjie HSoGpereHHH. 

20 IIpHMep 2. Ha MaxpHue b bhac TeKCTHJibHoro Maxepnajia (najibTOBUH ;cpan) 

TOJHUHHOH 0,4 CM 6biJiH 3a^HKCHpoBaHBi ceiperHpoBaHHBie nojiHZQicnepcHiKie 
HacTHiiM BOJiB^paMa pa3MepoM 10'^ - 10'^ m. CerperauHK) h ^HKcaiimo nacTHu 
BOJiB^paMa Ha TeKCTHjiBHOH MaTpHixe ocymecTBJuum MerojiOM ocasicneHHA h3 
rajsposojiR b ycjiOBHflx nenpepBiBHoro nepeMemHBaHHH nocjiejiHero b Tenenne 15 

25 MHHyx. 3aTeM o6pa3eit BBicymHBajm npn KOMHaTHOH TCMnepaiype b TencHHe cyroK. 
IIocjie^QTOumd peHTreHorpa4>HHecKHH kohtpojib (3HeprHs KsaHTOB - 60 K3B) 
noKasaji, hto peHTreHosanurrHwe cBoficxBa nojiyqcHHoro o6pa3iia cooTBeTCTByioT 
xaKHM 3Ke CBoftcTBaM, KaK H CBHHuofiaji HJiacTHHa TOjmiHHOH 0,015 CM. 3tot ypoBeHb 
3anmTBi cBmteTCJiBCTByeT o6 anoMajibHO bbicokom ocJiaGjiemm noxoKa 

30 peHxreHOBCKoro HSJiyHenrai, t.k. yKasaHHBiH ypoBenb sanmxiii upn HcnojiBSOBaHHH 
oGbpihbix HecerperHpoBaHHBDC nacTHU HanojiHHTejis TpeGycT HaneceHHH na Maxpniiy 
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100% BOJiB^paMa no Macce (a He 53% , kbk b HameM cjiynae), fleficTBHxejibHO, 
corjiacHO HSoGpereHHio jmn paccMaTpHBaeMoro npHMepa npn TOJimHHe o6pa3iia H3 
TeKCTHJiBHoro Maxepnana (najibTOBoro Apana), paBHOH 0,4 cm h Macce o6pa3iia 



5 cocxaBHjia 0,116 r, x.e. 53% or oSn^eii Maccbi o6pa3iia. Ilpn 3tom rnioTHOCXb 
penrreHonorjiomaioiiiero MaxepHajia b uenoM cocTaBHJia: 



a 3KBHBaneHTHaH no peHxreHonorjiouiaioiiiHM CBoiicTBaM Macca BOjn>^paMa h3 
HecerperHpoBaHHMx nacnm cocTaBJixer: 
10 0,015 X 0,75 X 19,3 = 0,217 r, 

T.e. 100% ox Maccbi o6pa3ixa h3 xeKcxmibHoro MaxepnaJia. 

Oxciofla oneBHzmo, hxo cooxnomeHHe Pm / Ph = 0,54 / 19,3 = 0,0279 
cooxsexcxByex 3a»BJiAeMOMy jmanasoiiy. 



15 HMeiomefi cjieAyiomHH cocxas: C - 84,73%; H - 9,12%; S - 1,63%; N - 0,58%; Zn 
- 2,27%; O2 - 1,69% h oGiiCm 100 cm^ Gbui BBe^en peHxrenonorjiomaiomHH 
aanojiHHxejib b BHZie nojinwcnepcHLix nacxHu BOjm^^paMa pasMepoM 10" - 10" m b 
KOJiHHecxBe 12% no Macce. HacxHUbi BOJiB^paMa b cocxase cMpoft pesHHu b 
xeneHHe 8 nacoB noAseprajiacB cerperaiiHH nyrcM nepeMcnraBaimfl b MHKcepe. B 

20 pesyjibxaxe 6Buia ocymecxsneHa caMOopraHHsaiiHji nacxmi b cHCxcMy 
aHepronorjnomaiomHX aHcaM6jien. 

Ilocne 3xoro cx^as pesnna c peHxrenonorjioniaioiipiM HanojmHxejieM 6&uia 
noj^Beprayxa ByjEKaimsauHH 6e3 BOSAeHCXBHx jtaBneHHs. IIocne^QiGmHH 
peHxreHorpa^iraecKHH Konxpojib (aHeprHui KBanxoB 60 K3B) noKasaji, 

25 peHxreHOsaniHXKbie CBOHCXBa nojiy^eHHoro o6pa3ua pesHHU xojnoHHOH 3 mm 

06jiaX(aK>X XBICHMH ^e SamHXHBIMH CBOHCXBaMH , KaK H CBHHeil XOJimHHOH 0,1 1 

mm. 3xox ypoBCHB sanmxbi CBHjiexejiBCXByex 06 anoMajibHo bucokom ocna6neHmi 
noxoKa penxreHOBCKoro nanyHeimH , xaK Kax j^asaHHUH ypoBCHB san^HXBi npn 
Hcnojib30BaHHH HecexpernpoBaHHBix nacxHu HanojiHHxejui xpeSyex BBejieHHH b 
30 MaxpHU^y 0,16 r BOJib^paMa, x.e, 34% no Macce ( a ae 12%, KaK b naineM cjiynae ). 

TaKHM o6pa30M, ajis paccMaxpHsaeMoro npHMepa ( xommma o6pa3iia 
pesHHBi - S = 0,3 cm; nnoxnocxb - p= 1,56 r/cM^; Macca o6pa3ua pesHHU pasMepOM 



pa3MepoM 1x1 CM^, paBHOH 0,216 r Macca peHxreHonorjioniaK>mero HanojmHxera 



Pm = 0,216 / 1x1x0,4 = 0,54 r/cM^ , 



IIpHMep 3. B MaxpHiQr b bhac mapanpHOH pesHHbi MapKH Ap - 24 , 
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1 X 1 CM cocraBjuieT 0,468 r; oGmaa Macca noJUizmcnepcHiiix nacTHii 
peHxreHonorjiomaiomero HanojmHTejiA, x.e. 12 % ox MaccBi oGpasiia pesHHBi, - 
M=0,056 r ) 3KBHBajieHTHaH Macca peHrreHonorjiomaioiiiero HanoxarareJiH , paBHaa 
no saniHTHBiM CBOHCiBaM Macce M, pasHa m = 0,16 r ( 34% ox MaccBi oGpasua 
pesHHM). 

Oxcio^a oHesHAHo, hto cooxHomeHHe M/m = 0,056 / 0,16 = 0,35 bxootx b 
saHBJiHeMBiH B ^opMyjic HSoGpexeHHH ;mana30H (0,05 - 0,5 ), hto yMCHbinaex pacxo;:^ 
HanojiHHxejiH, CHH^caex Maccy aaiimxHoro MaxepHajia b ucjiom h yMCHBinaex saxpaxbi 
Ha ero npoHSBOACXBO. 

IIpHMep 4. B MaxpHi^ b bhac anoKCH^moH rpynxoBKH MapKH 311-0010 
(TOCT 28379-89) 6hm bbcjich nanommxejib b Bime cynepxoHKoro 6a3ajibxoBoro 
BOJiOKHa TK-4, Ha KOXopoM 6ikma sa^HKCHpoBana cerperapoBaHHaH nyxcM 
nepeMemHBaHHfl b mapoBOH ^ap^opoBofi MCJibHHue noimjoicnepcHaH cmccb h3 
HacxHUi BOJiB^paMa pasMepoM 10"^ - 10"^ m. CooxHomeHHe MaccM GasanbxoBoro 
BOJiOKHa K Macce BOJiB^paMa cocxaBJuuio 1:3. 3noKCHZiHyK> rpynxoBKy mnaxeneM 
xmaxejibHO nepeMemHBajm c no^oroxoBJieHHiOM 6a3annbxoBMM bojiokhom, npn 3XOm 
cooxHomeHHe MaccLi rpynxoBKH k Macce BOJiOKHa cocxaansno 9:1. Ilocjie 
nepeMeinHBaHHfl h nojij^eHHfl oj^HopoAHoii Maccbi rpynxosKy HaHocKjm poBHUM 
cjiocM Ha noBcpxHOCXB KapxoHHBix nnacxHH h nocjie oxBep^i^eHHH b xencHHe cyxoK 
noABeprajiH xecmpoBaHHio. PeHxreHorpa^HMCCKHH KOHxpojiB oSpasaoB (sneprmi 
KBaHxoB - 60 K3B) noKasaji, hxo npn xojimHHc cjioji rpynxosKH, pasHOM 2,06 mm ee 
aaiuHTHbie cBOHcxBa 3KBHBajieHXH£i 0,08 mm Pb, hxo CBHziexejibCXByex o6 anoMajibHo 
BBicoKOM ocna6jieHHH noxoKa peHxrenoBCKoro HSJiyHeaHJi, x.k. yKasaHHBiH ypoBCHB 
samHXBi npH HcnojiB30BaHHH HecerpenipoBaHHBix nacxHix HanommxeJiH ipeGyex 
Bse^cHHa B 3noKCHOTyK> MaxpHiQ^ 38% BOJiB^paMa no Macce (a He 7,5% , Kan b 
HameM cjiynae). 

B paccMaxpHBaeMOM npHMepe (5=2,06 mm; p==l,46 r/cM^) Macca o6pa3ua 
rpynxoBKH pasMepoM 1x1 cm^ cocxaajuiex 0,3 r. 06maH Macca iq)OMe»cyxoHHoro 
HOCHxejifl c sa^HKCHpoBaHHBiMH Ha HeM HacxHuaMH BOJib^paMa cocxaBjDiex 0,03 r 
(10% ox Maccu o6pa3ua). IIpH 3xom Macca BOJiB^paMa cocxaBJisex 3/4 ox MaccBi 
HanoJiHHxejiH, x.e. 0,0225 r, hxo cocxasjixex 7,5% ox Macc&i o6pa3ixa b ucjiom. IIpH 
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3TOM Macca BOJiB^paMa, 3KBHBajieHTHa£ CBHHIQ^ TOJimHHOH 0,08 MM, cocraBJiHex 
0,008 X 0,75 X 19,3 = 0,1 158 r, hto cooxBercTByeT 38,6% ox Maccbi oGpasna. 

IIpHMep 5. B MaxpHi^ b bhac cyxoro nnica 6mjio BBe;][eHO 5% no Macce 
npoMOKyroHHoro HocHxejia b BHjie HSMeji&HeHHux mxanejibHBix bojiokoh (otxo^o^i 

5 KaMBOJiBHO-cyKOHHoro npoH3BOACTBa), Ha KOTopux 6mjih 3a4>HKCHpOBaHBI 
ceiperHpoBaHHBie nyreM HHTCHCHBHoro nepeMeniHBaHHH b nceBAOO^cmfceHHOM cjioe 
B xeHCHHe 20 MHHyr nojiHAHcnepcHBie nacnmbi Bonb^paMa pasMepoM 10'^ - 10^ 
M. CooTHomeHHe MaccBi mranejiBHBix bojiokoh k Macce BOJib^paMa cocxaBJuuio 1:3. 
IIoziroTOBJieHHyio xaiCHM o6pa30M cmccb TmaxejiBHO nepeMeniHBajiH ao nojiy<ieHHfl 

10 o^HopoziHOH rnnco-BOJiOKHHCTOH MaccBi, nocjie Hero b Hee jioSaBJiajra BOjay, chobb 
imaTejiBHO nepeMeiimBajiH h c nojiyneHHOH »chakoh ^a3M oTJiHBanH o6pa3iiBi 
pasMepoM 1x1 cm^ h tojuuhhoh 1 cm. Ilocjie BbicuxaKHx h oTsep^aieHHH oGpasuoB 
HX nonBeprajra xecnipoBaHHio (aneprHa KaanroB - 60 K3B). PeHrreHorpa^HHecKHfi 
KOHTpojn» c nocnejQooinHM cpaBHenneM co cxyneHHaTiJM cbhhuobbim ocjia6HTejieM 

15 noKasaji, hto nojiyHeHHbie o6pa3iiM o6jiaj:iaK>T xaiCHMH »ce samimiMMH cBo^cTBaMH, 
Kax H luiacTHHa CBHHua TOJimHHOH 0,04 CM. 3tot ypoBeHb samHTM cBHj^erejibCTByeT 
o6 anoMajiBHO bbicokom ocjia6jieHHH peHireHOBCKoro HSJiynenHJi, t.k. xaKofi :Ke 
ypoBCHb samHTbi Mo^er 6bitb jiocTHTHyr iipn HcnojiB30BaHHH HecerpernpoBaHHBix 
HacTHU HanoJiHHTejis jmnib npn cojtiepHcaHHH nacTHii BOJib^paMa no Macce - 26,32% 

20 (a He 3,75%, Kax b nameM cjiynae). JSflK paccMaxpHBaeMoro npHMepa (TOJimnna 
o6pa3iia H3 rnnca - 1 cm, luioxHocxb o6pa3ua - 1,32 r/cM^) Macca o6pa3ita cocxaBjMex 
1,32 r, npH 3XOM MaccoBaH aojui BOJiB^paMOBBK HacxHix B o6pa3iie cocxaBjiflex: 



1,32 X 0,05 x 0,75 = 0,0495 r, 
x.e. 3,75% ox o6meH MaccBi o6pa3ua. B xo »ce BpeMfl Macca BOJib^paMa, 



25 3KBHBaneHXHaa Macce CBHHua xojnmiHofi 0,04 cm (no pe3yjibxaxaM 
peHxreHorpa^HHecKoro KOHxpojis) paBHa 
0,04x0,75x19,3 = 0,347 r, 
Hxo cooxBcxcxByex 26,32% ox Maccu o6pa3aa. 



30 IIpHBeAeHHbie BBime npHMepbi KOHKpexHBix peHxrenonorjiomaiomHX MaxepnajiOB 
(Bapnanxbi) h cnoco6Bi ero nojiyneHHS CBH^exejibcxByiox o npoMLmmeHHOH 
npHMeHHMOCXH MaxepnajiOB b yxasaHHoii o6jiacxH xcxkhkh. 
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OOPMyJIA H30BPETEHH5I 

1 . PeHxreHonorjiomaiomHH MaxepHaJi, BKJnoHaioiimH Marpany c 
5 3a4)HKCHpoBaHHBiM peHTTeHonorjiomaiomHM MexajuiocoAep^amHM HanojiHHTejieM b 

Bime AHcnepCHbix nacTHu, oxjiHHaioiimHCfl tcm, hto b KanecTBe HanojiHHxejw 
HcnojibsyioT cerperHpoBaHHyK) nyrcM nepeMeiiiHBaHiM nojiimHcnepcHyio cmccb, 
BKjnoHaiomyK) nacumbi Mexajuia pasMcpoM 10'^ - 10"^ m, a b Kanecxse Maxpimbi 
Hcnojib3yK)x xeKCXHJibHyK) ocHOBy, npH 3xom nacxHixbi sa^HKCHposaHbi na 
10 noBepxHocxH nocjieAHeii, a ilhoxhocxb penxreHonorjiomaiomero MaxepHajia b ucjiom 
npH OOTHaKOBBix ero peHxreHonomomaiomHx cBOHCxsax c MaxepHajioM nacxHix 
peHxreHonorJiomaiomero HanojiHHxeJia perjiaMenxHpoBaHa cooxHomeHHeM 
p„ = (0,01 ^0,20) pH, 

rjic: Ph - luioxHocxB peHxrenonorjiomaiomero MaxepHana b iicjiom; 
15 pH - luioxHocxb Maxepnajia nacxHu penxreHonorjiomaiomero HanojiHHxejiH. 

2 . PcHxreHonorjiomaiOiimH Maxepnaji, BKjnonaiomHH Maxpnuy c 
3a4)HKCHpoBaHHbiM pcHxreHonorjiomaHDmHM MexajuiocoflepMcamHM HanojiHHxejieM b 
BHjic OTcnepcHbDc nacxim, oxjiHHaiomHHca xeM, hxo b KanecxBe HanojiHHxejis 
HcnoJib3yiox cerperHpoBaHHyio nyxcM nepcMeiiniBaHM nojiimHcnepcHyK) cMecb, 

20 BKjuoHaioinyK) nacxHUbi Mexajuia pasMepoM 10'^ - 10'^ m, oxBaHCHHbix o5beMOM 
MaxpHUbi, BbraojiHeHHOH H3 oxBep^aiomerocji npH axMoc^epnoM otbjichhh no 
MCHbrneH Mepe OAHoro KOMnoHenxa hjih KOMnosHixHH na ero ochobc, a oGiixaH Macca 
cerperHpoBaHHOH nojiH^HcnepcHofl cmcch h3 nacxHu peHxrenonorjiomaiomero 
HanojiHHxejia perjiaMenxHpoBaHa cooxHomeHHCM: 

25 M = (0,05 ^ 0,5) m, 

TAe: M - o6mafl Macca cerperHpoBaHHOH nonHj^HcnepCHofl CMecH h3 nacxHix 
peHxrenonorjiomaiomero HanojiHHxejm; 

m - 3KBHBajieHXHaH Macca MaxepHajia peHxrenonorjiomaiomero 
HanojiHHxeJiH, pasnaH no samHXHbiM CBOHCXBaM Macce M. 

30 3, PeHxreHonorjiomaiomHH Maxepnaji, BKJnoHaiomHH Maxpm^y c 

sa^HKCHpoBaHHbiM pcHxreHonorjiomaiomHM MexaruiocojuepacaiimM HanojiHHxejieM b 
Bime OTcnepcHbix nacxHn, oxjranaioiimHCfl xeM, hxo b KanecxBC nanojiKHxejia 



3aMeH$iiOLiiMii nmi 



# 
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HcnoJiBsyiOT cerperHpoBaHHyio nyreM nepeMeuiHBaHHH nojrajmcnepcHyio CMecb, 
BKjnoHaiomyK) HacxHusi Merajuia pa3MepoM 10"^ - 10'^ m, sai^inccHpoBaHHbix Ha 
npoMC^KyroHHOM HOCHxene, oxBaneHHOM o6'beMOM MaTpmxbi, BBinojiHeHHOH h3 
OTBep>K;^aK>merocK npH axMOC^^epHOM jxBBJi&moi no MeHbinen Mepe ojiHoro 

5 KOMnOHCHTa HJIH K0MnO3HUHH Ha CFO OCHOBC. 

4. PeHxreHonorjiomaiomHH Maxepnaji no n.3, OTJiHHaiomHHCH tcm, hto b 
KanecTBc npoMCMcyroHHoro HocHxeJia HcnojibsyiOT xeKCTHJibHyio ocHOsy, 

5. PeHTreHonorjiomaiomHH MaxepHaji no n.3, oxjiHHaiomHHCJi xeM, hxo b 
KanecxBe npoMCHcyxoHHoro aocHxejiH Hcnojibsyiox MHHepajibHoe bojiokho. 
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3AKJ1IOHEH11E ME>KAyHAPOAHOfl 
nPEABAPMTE/lbHOM 3KCnEPTM3bl 



I. QcHOBa 3aKjnoHeHHji 

1. 3neMeHTbi Me>KAyHapoflHoii aayisKn:* 

fy] Me>KAyHapoflHan saneKa b tom bviab, b kotopom OHa 6bma noAaHa 
I I onucaHne: 

crpaHMUbi nepBOHaMa/ibHo noflaHHbie 

cxpaHMUbi noflaHHwe swiecre c TpeeosaHweM, 

CTpaHMUbi noAaHHbie c nwcbMOM or 

l^cJjopMyna ii3o6peTeHMf^: 

crpaHMLtbi nepBOHanajibHO noflaHHbie 

crpaHMUbi noflaHHbie (BMecre c oe-bqcHeHnniyiM) no Crarbe 19 

crpaHMUbi noAaHHbie BMecre c TpeSoBaHweM, 

CTpaHMMbi noAaHHbte c nwcbMOM or 

I |MepTe>KM: 

crpaHMUbt nepBOHaMa/ibHO noflaHHue, 

crpaHMUbi noAaHHbie Biuiecre c rpeSoBaHMew, 

crpaHMUbi noAaHHbie c nwcbMOM or 

I^^MacTb onMcaHMfl, Kacaiomancfl nepeMHn nocjieAOBarenbHOcreii: 

crpaHMUbi nepBOHana/ibHo noAanHbie, 

crpaHMUbr noAaHHbie BMecre c rpeSoBaHweM, 

crpaHMUbi noAaHHbie c nwcbMOM or 

2. Bee orMeneHHbie sbiiiie aneMBHrbi 6bmM noAanbi b HacTonii4MM OpraH mjim npeAcrasJieHbi na flSbiKe, na KoropOM 6bma 
noAana Me)KAyHapoAHafl aansKa, ecnM wnoe ne npeAycMorpeno b aroM nyniae. 

3rM ajiewenrbi 6bi/iM noAaHbi b HacTO^uuMM Opran mjim npeAcraB/ieHbi hb cneAyrotucM 5i3biKe 
KoropbiM flBJiJiercfl: 

QflSbiKOM nepeaoAa. npeflcraB/ieHHoro a/iji ue/ieCi Me>KAyHapoAHoro homckb (npasMJio 23.1 (b)). 
[^ji3biK0M nyS/iMKauMM Me>KAyHapoAHOM aajiBKM (RpaBMno 48.3 (b)). 

[^5i3biKOM nepeaoAa, npeAcraBneHHoro axih ueneft Me^KAynapoAHOM npeAsapMrejibHOM 3KcneprM3bi 
(RpaBMno 65.2 m/mjim 55.3). 

3. OrHocMrenbHo jiio6om nocjieAOBare/ibHocTM HyKneoTMAOB h/mjim aMMHOKMcnor, coAep>KaineMcq b Me^KAynapoA- 

HOM aaflBKe, Me>KAyHapoAHan npeABapwreJibHafl 3KcneprM3a 6bma npnoaeAena na ocHose nepeMH^i nocneAOBare/ibHOcreM: 
I I coAep>KaLnerocfl b we^ig^yHapoAHOM aansKe b HMCbMeHHOM ct)opMe. 
[^noAaHHoro BMecre c Me>KAyHap0AH0M sa^BKoii b MaiUMHOHMraeMOM dpophne. 
QnpeAcrasneHHoro no3>Ke s nacrofliUMM Opran b nwcbMCHHOM cfjopMe. 
Q^npeAcraBneHHoro no3>Ke b HacroyiiuMM OpraH b MatuMHOHMraeMOii ct)opMe. 

l^npeACTaBJieHo yTBep>KAeHMe o roM, nro no3>Ke npeAcrasjienHbiM nepeweHb nocneAOBare/ibHocreM b nMCbweHHOM 
4)opMe He BbixoAwr za npeAe/ibi pacicpbiroro b Me>KAyHapoAHOM sayiBKe b row bmab, b KaKOM ona 6bma noAana. 

QnpeAcraBJieHo yraepji^eHMe o roM, Mro MH4)opMauMfl, 3anMcaHHa« b iwaujMHOHMraeMOM cfjopMe, MAeHrwMHa 
nepeMHK) nocjieAOsarenbHocTeM b nMCbMeHHow ct)opMe. 

4. I |M3MeHeHMa npMBenM k M3"bflrMio: 

I I CrpaHMU OHMCaHMfl 

I I nyHKTOB 4)0pMynbi NsNe 
I I crpaHMUbi/4)Mr. Mepre)KeM 

^- I |HacroflLi4ee saioiioMeHMe cocraBJieHo 6e3 ynera (neKoropbix ) M3MeHeHMM, raK kbk ohm BbixoAflr 3a paMKM nepeona- 
ManbHo noAaHHbix iwiarepManoB sbabkm, kbk yKa3aH0 na AononHMre/ibHOM nMcre (ripaBM/io 70.2(c))** 

3aMeHfiK)U4ue nucmbi, Komopbte 6bmu npedcmaeneHbi e Pony^atomee eedoMcmeo e omeem Ha eao npednoMBHue e co- 
omeemcmeuu co Cmambeu 14, pacuenueaiomcft e daHHOM 3aKnK>HeHuu Kan "nepeoHananbHO nodaHHbie" u ne nputwadbi- 
eafomcfi k aafuifo^eHu/o, nocKonbKy ohu He codepmam ucnpaenenuu (Flpaeuno 70. 16 u 70. 17) 
** nio6ou 3aMeHftK>tMuu nucm, codepmaiuuu manue uaMeneHUfi, dojiPKen 6bimb paccMompen e coomeemcmeuu c nyHKmoM 
1 u npuno^KBH K daHHOMy saKntoHenufo. 
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SAICniOHEHME ME>KAyHAPOAHOM 
nPEABAPHTE/lbHOPl 3KCnEPTl13bl 


Mex^yHapoiiHaa sa^BKa N^^ 

PCT/RU 98/00301 




V. VTBep^eHHe b cooTeeTcraHH co ct35(2) b OTHomeHHH hobh3hi>i, H3o6peTaTejibCKoro ypoBHa 
H npoMbinuieHHOH npHMeHHMocTH; ccbimcH h noflCHeHHH, no^KpenjuiioniHe TaKoe yrsepiiueHHe 




1. YTBep^KfleHHe 






HOBHBHa (N) nyHKTfai cj)opMyjibi 


1-5 JIA 




riyHKTbi (})opMyjibi 


HET 



H3o6peTaTe/ibCKHH ypoBCHb (IS) HynKTbi 4)opMyjibi 1 - 5 JJA 

riyHKTbi (t)opMyjibi HET 



npOMblUUieHHajJ npHMCHHMOCTb (I A) riyHKTbi 4)opMyjibi 1 - 5 JIA 

riyHKTbi (t)opMyjibi HET 



2. CcbiJiKH H noacHCHHa (npaBHjio 70.7) 



H3 ypoBH^ TexHHKH HSBCCTCH peHTreHonomouiaiomHH MarepHan, cocroamHH h3 MBTpHUbi c sacjDHKcwpoBaHHbiM 
peHTrcHonomomaiomHM MCTanjicoijep^KaiUHM HanoJiHHTCJieM b bhac flHcnepcHbix nacTHu (RU 2063074). 
HsBecTCH pcHTreHononiomaiomHH MaTcpHaji, e KOTopoM MaTpHua Bbino/iHCHa h3 OTBepxiiaiomeroca npH 
aTMoc(j3epHOM ^laBjieHHH oflHoro KOMnoHCHxa HJiH K0Mno3HUHH Ha ero ocHOBe (RU 2066491). 
HsBecTCH MaxepHaji juisi samHTbi ot pajiwoaKTHBHoro HSJiynenHji, BKJHonaiomHM MaTpHuy c 3a(})HKCHpoBaHHbiM 
peHTreHonorjiomaiomHM MeTajiJiocoflepjKaiuHM HanoJiHHTejieM, npeAcraBJiaiomHM CMecb nojiHjjHcnepcHbix 

HaCTHU KOJlJlOHilHOrO pa3Mepa. 3a(j)HKCHpOBaHHb!X Ha npOMCiKyTOHHOM HOCHXeJie, OXBEHeHHOM oe-beMOM MaTpHUbl, 

BbinojiHCHHOH H3 OTBep5K;iaiomerocH npH axMOc^^epHOM jiaBJieHHH no MCHbuieH Mepe o^Horo KOMnoHCHxa hjih 
KOMno3HUHH Ha cro ocHOBe, npHMCM B KaMecTBe npoMexyroHHoro hochtcjim HcnojibsyioT TCKCTHJibHyio ocHOBy 
( GB 1260342). 

OilHaKO B ypoBHe tcxhhkh ne oSHapyjKeHbi hctohhhkh HH^opMauHH, co;iep:>KamHe CBC^eHHa o peHTrenonorjioiuaiomeM 
MaxepHane, b KOxopoM HcnojibsoBana cerpenipoBaHHaa nyxeM nepeMeiiiHBaHHH noJTMflHcnepcHaa CMecb, njioTHOcxb 
peHxreHonorJiomaiomero MaTepwana b ucjiom pernaMCHTHpoBaHa onpe/iejieHHbiM cooTHomeHHCM c njioxHOcxbio 
MaxepHajia MacxHu penxreHonorjiomaiomero HanojiHHTejia, a o6maa Macca cerperapoBaHHOH nojiHAHcnepcHOH 
cMecH perjiaMeHTHpoBana onpeziejieHHbiM oxHoiiieHHeM c SKBHBajieHTHOH MaccoH peHTrenonorjiomaiomero 
HanojiHHxenii, pasHOH no saiuHTHbiM CBOHcxBaM o6meH Macce. 

TaKHM o6pa30M, 3a«BJieHHoe H3o6peTeHHe cooTBexcTByeT KpHTepwaM hobhshw h H3o6peTaTejibCKoro ypoBHa. 
H3o6pexeHHe ^lanjiexca npoMbiiiuieHHO npHMCHHMfaiM. 
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the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language which is: 

I I the language of a translation fiimished for the purposes of international search (under Rule 23. 1 (b)). 
I I the language of publication of the international application (under Rule 48.3(b)). 

I I the language of the translation furnished for the purposes of international preliminary examination (under Rule 55.2 and/ 
or 55.3). 



3. 



With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international 
preliminary examination was carried out on the basis of the sequence listing: 

I I contained in the international application in written form. 

I I filed together with the international application in computer readable form. 

I I furnished subsequently to this Authority in written form. 

I I furnished subsequently to this Authority in computer readable form, 

I I The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

The statement that the information recorded in computer readable form is identical to the written sequence listing has 
been furnished. 



4. 



□ 
□ 



The amendments have resulted in the cancellation of: 

I I the description, pages 

I I the claims, Nos. 

I I the drawings, sheets/fig 



I I This report has been established as if (some of) the amendments had not been made, since they have been considered to go 
' ' — ' beyond the disclosure as filed, as indicated in the Supplemental Box (Rule 70.2(c)).** 

* Replacement sheets which have been furnished to the receiving Office in response to an invitation under Article 14 are referred to 
in this report as "originally filed" and are not annexed to this report since they do not contain amendments (Rule 70.16 
and 70.17), 

**Any replacement sheet containing such amendments must be referred to under item 1 and annexed to this report. 
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V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1 . Statement 

Novelty (N) 

Inventive step (IS) 
Industrial applicability (lA) 



Claims 
Claims 

Claims 
Claims 

Claims 
Claims 



1-5 



1-5 



1-5 



YES 
NO 
YES 
NO 

YES 
NO 



2. 



Citations and explanations 



RU-C-2 063 074 discloses X-ray-absorbing material 
consisting of a matrix with a bonded, X-ray-absorbing, 
metal-containing filler in the form of disperse particles. 
RU-C-2 066 491 discloses X-ray-absorbing material wherein 
the matrix is formed of a single constituent that 
solidifies on exposure to atmospheric pressure or of a 
composition based thereon. 

GB-A-1 260 342 discloses a protective material against 
radioactive irradiation comprising a matrix with a bonded. 
X-ray-absorbing, metal-containing filler, said filler 
being a mixture of polydisperse particles of colloidal 
size bonded to an intermediate substrate which is enclosed 
by the matrix, said matrix being formed of at least one 
constituent that solidifies on exposure to atmospheric 
pressure or of a composition based thereon, the 
intermediate substrate consisting of a textile base. 
However, the relevant prior art does not disclose X-ray- 
absorbing material wherein a polydisperse mixture 
segregated by mixing is used, the overall density of the 
X-ray-absorbing material being defined by the specific 
relation with the density of the material of the particles 
forming the X-ray-absorbing filler and the total mass of 
the segregated polydisperse mixture being defined by the 
specific relation with the equivalent mass of X-ray- 
Form pct/ipea/409 (Box V) (January 1994) 
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absorbing filler, which equals the total mass in its 
protective properties. 

Thus, the invention meets the criteria of novelty and 
inventive step. The invention is industrially applicable. 
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